July, 1938 


THE CITRUS 


ae aS ae Sat 


INDUSTRY 


UG ME eS 


Cicccan ndustr 


EXCLUSIVE, SPECIALIZED . ae 
-~PUBLICATIONI 


an 


Publication office at Bartow, Florida. Entered as second class matter February 16th, 1920, at the post office at Tampa, Florida, under the 


act of March 3, 1879. Entered as second class matter June 19, 1933, 


at the post office at Bartow, Florida, under act of March 8, 1879. 


Study Of Gummosis And Psorosis 


Showing Limitations of Bark-Scraping Method In The _ 


NY 
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Control of These Diseases, As Reported in Paper Read At 
The Florida State Horticultural Society by Plant Patho- 


logist of Cocoa Laboratory, Florida Experiment Station 


The fact that psorosis in the early 
stages usually extends only to the 
middle layer of bark so that the 
bark and the cambium remain 
healthy for a time rise to the 
idea of endeavoring to control this 
disease by systematically scraping 
off the outer layer of diseased 
bark. When attention was called to 
fact by Webber* in a brief 
note on this disease in 1902, he 
stated that he had it to 
yield to treatment by scraping off 
the outer diseased bark and applying 
crude carbolic acid. As a result of 
extensive started than 
15 years ago, Fawcett and others 
reported marked beneficial 
results for this bark-scraping method 
of treatment of psorosis in Cali- 
fornia. It was found to be of 
treating the shell-bark 
lemons in that State. 
The experiments in California have 
shown the importance of scraping 
the bark not only over the area 
visibly affected, but also 6 to 8 
inches above and below and from 4 
to 6 inches on either side of the mar- 
gin of the lesions in case they do 


inner 
gave 


this 


observed 


trials more 


have 


also 
value in 
disease of 


Letter on Psorosis in Hart, W. S. 
and Carter, J. C., Diseases and In- 
sects of the Citrus. Florida State 
Hort. Soc. Proc. 15 (1902): 48 
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not extend around the attacked 
trunk or limb. The scraping should 
be just deep enough to remove only 
the dark layer and expose 
the white inner bark. Too deep 
scraping is liable to result in the 
death of the inner bark and cambium 
layer. A large number of disinfectant 
applications have been tested in 
California, both with and without 
scraping, but a_ thorough 
bark scraping has been found to be 
much more important than the use 
of any kind of fungicide or disin- 
fectant alone. Workers in other 
states and countries have likewise 
reported beneficial results from 
this method of treating psorosis. 
and also some forms of gummosis. 

In the spring of 1927 the writer be- 
gan work to determine the value of 
this bark-scraping method of treat- 
ment under Florida conditions, not 
only for the control of psorosis but 
also for the forms of gummosis on 
grapefruit and tangerine trees, which 
are very similar in many respects. 
Blocks of trees were selected in three 
medium-aged groves at Bonaventure 
and at Courtenay and Lotus on 
Merritt Island, where bad outbreaks 
of gummosis and psorosis occurred 
under a wide range of soil and other 
conditions. In the spring of 1928 


surface 


job of 


Dr. Arthur S. Rhoads 


the work was extended to include 
a block of groves at Cocoa on aq still 
different type of soil. The trees in 
each block were mapped and des- 
criptive notes taken on tie condition 
and development of the disease on 
each tree at the time of treatment. 
Although the causes of these respec- 
tive bark diseases were not known, 
it was thought that growers would 
be more interested at the start in 
anything which might offer a means 
of curing these troub.es than in 
probably waiting severa! years to 
learn the exact causes and then 
possibly not having a_ practical 
remedy. It was thought that 
by inspection of each diseased tree 
and treatment, where necessary, 
for a number of years an _ insight 
could be gained in regard to the 
rate of development, nature, 
behavior, and persistence of these 
bark diseases, which would prove 
of considerable value. Since it was 
not known at the time whether the 
treatment might prove effective in 
advanced cases of these respective 
bark diseases, all diseased trees in 
these grove blocks were included, 
regardless of the severity of the 
disease, The inspection and treat- 
ment of each of these trees, where 
(Continued on page 8) 
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Management and Operation 


And Their Influence on the Net Returns Received by 
Florida Citrus Growers As Discussed By Assistant En- 
tomologist of the Florida Agricultural Extension Ser- 


VIO cove 


I will attempt to point out the in- 
fluence of different management and 
operation practices as revealed by 
grove records on net returns, and 
to enumerate production operations 
which seem profitable. 

Perhaps, at the beginning, it’s a 
good idea for me to emphasize that 
good grove management is a prere- 
quisite to success in the operation of 
a citrus grove just as the manage- 
ment of any other business. 

The average size of citrus groves 
in Florida is too small for owning 
and operating economically all nec- 
essary machinery and equipment. As 
a result, greater competition in the 
production of citrus fruits has caus- 
ed the establishment of more and 
more production units, both commer- 
cial and cooperative. These large 
production units have facilitated 
greater purchasing power of equip- 
ment and materials used in produc- 
tion at a saving to the average grow- 
er. In recent years, production units 
have been operated in connection 
with packing and marketing organi- 
zations, which indicates a further ad- 
vantage to the industry as well as 
to individual growers in obtaining 
better returns on their investments. 

Growers have a tendency to cut 
the amount of fertilizer they use dur- 
ing low citrus price periods and this 
materially affects net returns by re- 
ducing yields. This reduction of 
yield is to be expected when we rec- 
ognize the fact that for most citrus 
production in Florida the plant food 
must necessarily come out of the bag. 
Records since 1930 show that ap- 
proximately 38 per cent of the cash 
expenses in grove care was for fer- 
tilizer, although there are indications 
that 50 per cent or more could pro- 
fitably be spent for fertilizer on 
many groves. Of all the items of 
cost involved in production, on the 
average, the amount spent for fer- 
tilizer paid greater dividends per 
dollar invested than any other item 
of expenditure. 

However, we should not lose sight 
of the fact that efficiency in the use 


of plant food elements is as impor- 
tant as any other phase of cultural 
care, Generally speaking, when fer- 
tilizer is referred to, only the prin- 
cipal elements, namely, nitrogen, 
phosphorous and potassium are im- 
plied. Nevertheless, we must not ov- 
erlook calcium, magnesium, copper, 
zinc, and other elements which are 
important in feeding a citrus tree. 
In other words, it is something like 
a wagon wheel. Remove a spoke and 
the strength of the whole wheel is 
reduced, So it is with fertilizing a 
citrus grove: if one or more plant 
food elements are lacking, part of 
the value of other elements will be 
lost. Then, too, inadequate and un- 
balanced plant food increases dead 
wood, which increases the cost of 
pruning and reduces net returns. 
Now, let’s consider equipment. The 
most recent outstanding demonstra- 
tion of efficient grove equipment is 
the method of 
crops.. 


disposal of cover 
Formerly, mowing machines 
were used to cut cover crops in the 
summer and fall of the year. A 
mowing machine is one of the most 
expensive pieces of equipment used 
in a grove if depreciation, repairs, 
interest on investment and work ac- 
complished are taken account. 
When mowed in the summer, the 
vegetative growth that is left tends 
to smother out the second growth. 
Not being incorporated with the soil, 
it decomposes very slowly and _ is 
consequently of little value in im- 
proving the fertility of the soil. In 
addition to these disadvantages, fall 
mowing also causes a fire hazard. 

The expensive operation of mow- 
ing is being replaced now by the 
use of a rotary cutter. This machine 
is faster, more efficient, cheaper to 
operate, and on many groves, has 
materially reduced the cost of dispos- 
ing of the cover crop in the manner 
for which it was intended — im- 
proving fertility and physical condi- 
tion of the soil, 

Other efficient and economical 
equipment for grove care include 
large tank sprayers, two and three 
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bottom plows, fertilizers distributors, 
and rubber equipped tractors and 
trailors for transporting machinery 
to and from distant groves. These 
reduce labor, power, and equipment 
costs to a minimum and thereby in- 
crease net returns. 

Pest control is a major factor in 
grove care. It should be practiced 
at the time when most good may be 
accomplished in preventing serious 
insect and disease damage to fruit 
or trees. In other words, it is a 
matter to be determined only by fre- 
quent and close inspection of the 
grove. In controlling insects and di- 
seases, efficiency may best be deter- 
mined by quality of fruit and physi- 
cal condition of trees. Timely and 
efficient pest control will likewise be 
reflected in costs and net returns to 
owners. 

Adequate plant food and tree pest 
control are equally important in 
time of low prices, such as prevail- 
ed this season, as in time of high 
prices. Insufficient plant food and 
ineffective pest control measures af- 
fect the yield over a period of years 
and reduce net returns to growers. 

Now, we take up the matter of 
irrigation. It is needless to say that 
it costs to irrigate a grove, but lack 
of water on many groves is a limit- 
ing factor on yields. Frequently, 
large quantities of young fruit, and 
mature fruit, as well, are lost because 
of lack of water at the opportune 
time. Much fruit was lost this 
spring because of inadequate mois- 
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ture, which, no doubt, will affect 
the yield to be marketed next fall 
and spring. According to the grove 
records, the additional expense incur- 
red for irrigation pays good divi- 
dends. Factors to considered in 
equipping a grove with an irriga- 
tion system are size of unit, loss of 
fruit as a result of lack of water in 
previous years, and accessibility to 
water. The portable irrigation 
plants provide an economical means 
of getting small groves irrigated if 
water is accessible. 


A few words about tillage prac- 
tices. This phase of cultural care is 
somewhat like that of adequate plant 
food. No set practice could be fol- 
lowed for all groves. Nevertheless, 
a study of different methods of till- 
age pratices, such as, non-cultiva- 
tion, partial and intensive cultiva- 
tion, indicated that over a period of 
years intensive or frequent culti- 
vation increased costs and reduced 
yields and net returns to owners. 
About all the cultivation that can be 
economically justified for most bear- 
ing groves planted on sandy soils is 
two cultivations a year—one in the 
spring to prepare seedbeds for cover 
crops and one in the fall to incor- 
porate vegetative growth with the 
soil if the rotary cutter fails to do 
the job adequately. Fall cultivation 
also reduces fire and frost hazards. 
However, on those grove soils where 
moisture can be conserved during 
drouth periods, additional cultivation 
may be economically justifiable. 
Deep cultivation disturbs the root 
system and often causes parts of 
the tree top to die back, thereby in- 
creasing costs of pruning. The 
practice of hoeing bearing trees on 
sandy soils fails to reflect any ben- 
eficial effect on yield or net returns 
to owner, but it increases the cost 
of production. 

I have endeavored to give you a 
brief resume of grove management 
and practices and their influence on 
net returns to the grower. Our find- 
ings are based on records kept by a 
number of grove owners over a per- 
iod of several years. If you would 
like more detailed information see 
your county agent for a copy of 
“Florida Citrus Costs and Returns”, 
also a study entitled “Some Factors 
Affecting Citrus Costs, Yields, and 
Returns” or write to the Agricul- 
tural Extension Service, Gainesville, 
Florida. 
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to these basins instead of those 
around the trunks. These basins 
were filled with water the same day 
as made and again the following 
night and the next morning the trees 
had come out of the wilt. 

With this system a small amount 
of water can be made to do more 
good and more trees can be watered 
in a given length of time. 

When the trees are set square it 
would be better to make the basin 
just inside the drip of the tree. Mak- 
ing the basin run completely around 
the tree or, what I believe would be 


Seven 


just as effective, only make two ba- 
sins with one on each side of the 
tree just under the drip. 
Yours truly, 
Thos, A. O’Mara. 


Husband: “Have you ever won- 
dered what you would do if you had 
Rockefeller’s income?” 

Wife: “No, but I have often won- 
dered what he would do if he had 
mine,” 

After all, life is pretty well-bal- 
anced. 
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STUDY OF GUMMOSIS 

AND PSOROSIS 

(Continued from page 5) 

necessary, was repeated each year 
through 1937, so far as they continu- 
considered worth 
retreatment, with the 
that in 1929 those in the 
Courtenay were omitted on account 
of emergency wovk in the Medi- 
terranean fruit fly campaign. Thus, 
with the exception of this grove and 
the the work 
was not commenced 1928, the 
to the development 
behavior of these bark 
a period of 10 years following 
As a rule, the 
were 


ed living or were 
exception 


grove at 


one at Cocoa where 
until 
data in regard 
and diseases 
cover 
the 


inspections 


initia] treatment, 


and retreatments 
made in April, May, and June, but 
The final in- 
spection of the trees in the groves at 


occasionally earlier. 


Cocoa, Courtenay and Lotus in 1937 


until late in August, 


than a 


was not made 


so that more year elapsed 


between this and the previous inspec- 
tion and retreatment. 
the 


work that the bark-scraping method 


It became apparent early in 


had a decided 


of treatment 
cal value for the control of both gum- 


practi- 


and However, it is 


safe to 


mosis 


psorosis. 


never judge the value of 


any method of treatment of such 


bark diseases until afte) 
have elapsed. The importance of do- 


a few years 
ing a thorough job of bark scraping, 
not only so far as the lesions extend, 
also advance or their 


but well in 


apparent limits, was demonstrated 
very conclusively early in the work. 
In cases where the lesions were not 
scraped advance, 
both 
invariably continued activity. It has 


the the 


sufficiently far in 


gummosis and psorois almost 


been experience of writer, 
in examining numerous trees treated 
by growers in different parts of the 
State, that they frequentiy do not 
get the results that may be expected 
from the 
lect this 
It ha 


lesions 


method because they neg- 


most important precaution. 


also been his experience that 


which are not treated be- 


cause they do not appear active, 


frequently resume activity g year 


or two later, as these bark diseases 
for a 


time under certain conditions, Some 


appear to remain quiescent 
growers in Florida prefe: to remove 
the surface layer of bark with a wire 
bristle brush. When carefully done 
this 
sults. 


A considerable 


appears to give very good re- 
variety of disin- 
fectant pastes and washes have been 
applied to lesions to 
their comparative Among 
these may be mentioned Bordeaux 


paste, lime and sulphur paste, lime- 


scraped test 


value. 
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sulphur paste and washes, zine sul- 
phate-lime, soda-Bordeaux, 
soda-Bordeaux with  lime- 
sulphur, Avenarius “Arrow” Car- 
bolineum (a commercial carbolineum 
of low phenol content), Avenarius 
(a commercial preparation 
emulsified to mix with 
dilutions of 10 and 20 per cent and 
dilution, Humisol and Pre- 
servital (two commercial beech wood 
former 


caustic 
caustic 


Dendrin 
water) at 


without 


cresosote preparations, the 
emulsified to mix with water) ,Protex- 
ol (a commercial carbolineum) ,Black 
(a commercial material con- 
taining neat’s-foot oil, formerly ad- 
vertised in California). Nitrose paint 


paint 


Sambo 


(a commercial heat-resisting 
for preventing rust on metal), and 
“Gummosis No, 1,” ‘“Gummosis No. 
2,” and “Gummosis No, 3” (commer- 

containing Vene- 
and aluminum 
paint in one case). 


cial preparations 
zuelian asphalt also 
The last four of these preparations 


did 


for 


have any particular value 
purpose but were not in- 
Both the Black Sambo 
Protexol proved highly injurious, the 
latter the impli- 
cation of its name. Humisol and Pre- 
servitol, Avenarius “Arrow” Carboli- 
neum, and Avenarius Dendrin did 
not prove injurious, even when used 


not 
the 
jurious. and 


certainly belying 


at full strength, but apparently were 
effective for the 
than lime-sulphur. The various home- 


no more purpose 
made pastes and washes enumerated 
all proved very satisfactory but lime- 
sulphur appeared to be the most ef- 
in expediting 
the layer of 
is the object of the 
Thick, heavy, sealing ma- 
tend to retard this process, 
thus not desirable. More- 
over, such substances, particularly 
black, have the additional dis- 
advantage that they obscure the bark 
and render it difficult to see what is 
taking place. Owing to its apparent 
the 
the 


fective sealing and 


exfoliation of outer 
bark, which 
treatment. 
terials 
and are 


when 


superiority, lime-sulphur 

used. It 
advantages of being 
for and 
available in all localities. By reason 
of the convenience of storing, the 
writer the dry lime-sulphur, 
for use at the of % 
pound per gallon of water. Where 
the commercial liquid lime-sulphur 
is used it is recommended that it be 
diluted with about 6 parts of water 


was 


principal material has 
additional 
cheap, readily mixed use, 


used 


mixing it rate 


since injury to the bark sometimes 
results from using it in 
centrated form. 

The writer the 
fact that, as proved true in Califor- 
nia, the application of a fungicidal 
paste or wash to the scraped areas 


more con- 


wishes to stress 
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of bark appears to be a matter of 
secondary importance in comparison 
to a thorough job of bark scraping. 
It is believed, however, that under 
Florida conditions of q moist, humid 
climate, with frequent periods of 
prolonged rainfall, such an applica- 
tion is of particular value for the 
prevention of inféction of the newly 
scraped areas of bark by various or- 
ganisms, Moreover, it is likely that 
a fungicidal] paste or wash may prove 
of value in killing the various or- 
virus which may be as- 
the 
writer 


ganisms or 
sociated with diseased areas of 
bark. The has had 
to observe over a period of several 
years gumming areas of bark paint- 
ed with a variety of substances with- 
out first scraping the bark, but in 
no case has he observed any parti- 
results unless the 
material applied induced the outer 
bark to crack and scale off. It ap- 
pears that it may be possible to ac- 
complish a fair control of these bark 
diseases by the application, without 
extensive scraping or brushing, of 
some penetrating material that does 
not injure the inner bark. Within 
the last few years growers in some 
of the State have claimed 
beneficial results from spraying un- 
scraped lesions with 
Sordeaux, an old-time fungicide used 
a generation ago in the Arcadia sec- 
tion for foot-rot control. In some in- 
stances they have added 5 gallons of 
commercial liquid lime-sulphur to 
the 5-5-50 formula. However, the 
writer has not had the opportunity 
to follow up these treatments in de- 
tail. 

The value of the  bark-scraping 
method for treating psorosis and our 
Florida forms of gummosis lies in 
the fact that the removal of the wa- 
terproof outer layer of bark induces 
the formation of a cork layer with- 
in the inner bark, which results in 
the drying out, cracking, scaling and 
exfoliation of the outer bark cut off 
by the formation of this internal cork 
layer, thus tending to eliminate the 
disease where it has not become too 
deep-seated. 


occasion 


cular worthwhile 


sections 


caustic soda- 


A superficial scraping 
of the bark suffices to accomplish 
this. While it is most important that 
the scraping be thorough in extent, 
it should never extend more than a 
third of the way through the bark. 
The results of the bark-scraping 
method of treatment for gummosis 
and psorosis are summed up in the 
following: 
Grove at Courtenay on Merrit Island 
In this grove, all trees on which 
bark diseases were apparent in a 
block of 475 trees were treated, be- 
ginning in 1927. Inspection and re- 
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treatment, where necessary, was re- 
peated each year until 1937 inclu- 
sive, with the exception of 1929. This 
block consisted chiefly of Pineapple 
oranges with some scattered Florida 
common grapefruit. Witn the excep- 
tion of a few rows on_ grapefruit 
stock, all were on sour orange stock. 
The soil is Norfolk fine sand, in which 
the trees occasionally suffer more or 
ess from drought. Psorosis occurred 
scattered throughout this entire block 
of 50 short and several trees 
exhibited bad cases of this disease in 
which the trees had begun to decline 
at the beginning of the treatment. 

A total of 64 trees, comprising 52 
and 12 grapefruit were 
treated for gummosis and _ psorosis. 
Results obtained at the end of the 
tenth afNnual inspection and_ treat- 
1937 that, of the 
52 orange trees treated for psorosis, 
21 either had been removed or dis- 
because of de- 
from this disease. Within 4 
years after the initial treatment, 15, 
or 71.4 per cent of these 21 trees, 
all of which had fairly bad to bad 
cases of psorosis to start with, were 
removed or had declined to 
the point where they were no longer 
worth treating. It did not prove pos- 
sible to cure a single one of these 
trees by the bark-scraping method of 
treotment. 

On the other hand, the initial treat- 
ment in 1927 sufficed to arrest the 
development in most of the 
other 31 trees which had chiefly early 
to slightly advanced stages of psoro- 
sis. In many instances, however, new 
later at 
points more or less remote from the 
areas treated originally. These later 
developments of the disease appeared 
the result of new outbreaks 
rather than cases of the disease per- 
isting in the trees. In some instances 
the new outbreaks of the disease did 
not occur until 5 or more years af- 
ter the original treatment. On some 
trees there was but a single new out- 
break, while in others 
two or three. In nearly every instance 
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these new outbreaks of the disease 
occurred in the crotches of the limbs 
or trunk divisions, which seems to be 
a common place for psorosis to start. 
As in the case of the lesions origin- 
ally treated, the development of these 
new lesions appeared to be readily 
checked in most cases by a single 
treatment. One of these trees, which 
had but two small lesions in limb 
crotches to start with, was removed 
in 1936 on account of decline from 
blight, after the psorosis had been 
controlled. At the conclusion of the 
experiment with the tenth inspec- 
tion in 1937, only a single one of the 
30 orange trees remaining required 
retreatment and this exception was 
due to a recent new outbreak of 
psorosis, Of the 29 orange trees not 
requiring any retreatment at the 
tenth inspection in 1937, 2, 7, 1, 1, 
3, 1, 4, and 10 had not shown any 
need of treatment for the past 1, 2, 
4, 5, 6, 7, 8, and 10 years, respect- 
ively. The results of the treatments 
for the orenge trees in this block of 
grove are summarized in Table 1. 
Of the 12 grapefruit trees treated 
in this grove in 1927, 3 appeared to 
have typical cases of psorosis and the 
other 9 gummosis. Of the 3 grape- 
fruit classed as having psorosis, two, 
each of which had a prominent le- 
limb in 1927, were 
removed in 1937 on account of de- 
cline from this trouble. The other, 
which had only a small lesion on the 
trunk in 1927, was discarded as hope- 
less in 1933 and removed on account 
of decline from psorosis in 1935. For 
unknown the 
progressed in this tree with unusual 
rapidity. Of the 9 grapeiruit classed 
as having gummosis, one had 3 le- 
and the others each a single 
lesion in 1927. In a few of 
these the disease appeared to be 
checked then broke out again 
intermittently, One of these remain- 
ed free from the disease for the last 
2 years of the experiment, 1 for the 
last 3, 1 for the last 4, 3 for the last 
7, 1 for the last 9, and 1-since the 
original treatment. The other 


sion on a mvcin 


some reason disease 


sions 


small 


and 


re- 


TABLE 1—Summary of 10 years’ treatment of 52 orange trees for psorosis 
in grove at Courtenay on Merritt Island, beginning in 1927 


Year of inspection 
and retreatment 

Trees remaining at 
beginning of year 52 48 
Trees not requiring 23 26 
retreatment or or 


(Percentage) 44.2 54.2 62.8 


Trees retreated because disease 
not checked by prev. treatm’t 27 14 
Trees retreated because of les- 
ions developing at new points 2 4 
Trees removed or discarded on 
ace’t of decline from psorosis 4 5 
Trees removed or discarded on 
ace’t of decline from blight 0 0 


1928 1930 1931 1932 1933 1934 1935 1936 1937 


43 37 36 32 3 31 30 
27 28 29 31 21 28 29 
or oF oF or or or or 
82.2 96.9 67.7 90.3 96.7 


“ 
75.7 


t 6 2 0 0 0 
0 10 


2 
0 
1 


6 
6 
0 


mained free from gummosis for 6 
years and then was removed on ac- 
count of decline from blight in 1937. 

During the 11-year period cover- 
ed by the inspections and treatments, 
35 additional trees, comprising 9 
grapefruit and 26 orange, in this 
block of grove were added to the list 
of trees being treated for gummosis 
and psorosis. In some of the grape- 
fruit trees the trouble appeared. more 
typical of gummosis than of psoro- 
sis, but in the balance of the grape- 
frut trees and all of the orange 
trees it appeared to be typical of 
psorosis. In most cases but slight out- 
breaks of the disease occurred, but 
in a few rather advanced cases of 
the disease had developed. The treat- 
ment of these trees began as _ fol- 
lows: 2 in 1928, 4 in 1930, 14 in 
1931, 4 in 1932, 4 in 1933, 1 in 
1935, 4 in 1936, and 2 in 1937. Of 
these 35 trees a single tree each of 
grapefruit and orange was removed 
on account of decline from psorosis. 
The former, in which the disease was 
first noted in 1931, was removed in 
1937; the latter, in which the disease 
was first noted in 1930, was remov- 
ed in 1936. As in the case of the 
trees originally treated in this block 
of grove for psorosis, a few requir- 
ed additional scraping where the di- 
sease was not checked completely by 
the first treatment, and in several 
new outbreaks of the disease appear- 
ed in limb crotches at points other 
than where the originally treated 
lesions developed, from one to five 
years after the disease appeared to 
be completely checked by the ori- 
ginal treatment. Of the trees treated 
prior to 1937, with the exception of 
4 trees on whch active lesions of the 
disease were apparent in the final] in- 
spection of this year, all appeared to 
exhibit complete control of the di- 
sease. In 16 of these no further 
treatment was required since the ori- 
ginal treatment. One of the trees in 
which the disease was still active 
was a replant in which a well-dev- 
eloped case of psorosis appeared at 
two points on limbs near the base 
of the crown in 1936. This tree had 
been set out to replace a tree that 
had been removed on account of de- 
cline from blight and could not have 
been planted for more than 4 or 5 
years at most when the disease was 
first noted in 1936. Cases of psoro- 
sis are of very rare occurrence on 
such young trees. In the instance 
cited the disease undoubtedly had al- 
ready become systemic and impos- 
sible to control. 

While it did not prove possible to 
cure a single one of the trees in this 


(Continued on page 16) 
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TEXAS PROPOSES AMENDMENTS 
TO SHIPPING PROGRAM 


A hearing was held at Weslaco, Texas, on 
June 27, at which amendments to the citrus 
program which the growers and shippers of 
Texas have been operating since July 1937 
were discussed. 

Among the amendments proposed to the 
agreement program are a change from. the 
three-year to a two-year base for handlers 
choosing past performance as a method of 
computing allotment bases; computation of new 
handler allotments on the basis of the quan- 
tity of fruit under control; interchange  be- 
tween handlers, of interstate and _ intrastate 
shipping allotments; weekly reports from ship- 
pers; and Federal - State inspection during per- 
iods when grade and size regulations are op- 
erative. 

Following the hearing the proposed amend- 
ments were submitted to the Secretary of Ag- 
riculture for tentative approval. 

Growers will vote on the proposed amend- 
ments to the program in a referendum to be 
held following tentative approval and at the 
same time the amendments will be submitted 
to shippers for their signatures. 

An order making the proposed amendments 
applicable to all handlers can be issued by the 
Secretary of Agriculture if he finds that such 
action is favored by two-thirds of the growers, 
by number and volume, voting in the referen- 
dum and if 50 per cent of the shippers, or ship- 
pers representing 50 per cent of the volume 
of citrus fruit sign the agreement. 

A marketing agreement similar to that indi- 
cated by the proposed amendments to the Tex- 
as agreement is being urged by a number of 
citrus factors in Florida. 


GRAPEFRUIT—PRODUCTION AND 
PRICE 


According to figures released by the Florida 
State Agricultural Extension Service, grapefruit 
production in Florida for the three-year per- 
iod beginning with the 1920-21 crop averaged 
6,851,000 yearly and the on-tree price to the 
grower averaged $1.29 per box. 


For the three-year period beginning with the 
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1935-36 crop, the Florida production of grape- 
fruit exceeded 14,000,000 boxes annually, with 
an on-tree price of slighty over 65,cents per 
box. 

Thus, while the production a little more than 
doubled, the price received by the grower 
dwindled one-half. 

Confronted with this situation, Florida 
grapefruit growers must bestir themselves to 
create new avenues of consumption if they are 
to receive anything like adequate returns for 
their fruit. Lower transportation rates will 
help; orderly marketing will help; but the 
real solution lies in increased consumption — 
and increased consumption will come _ only 
through intensive, sustained and efficient pro- 
motion campaigns and the judicious use of 
printer’s ink. 
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AN IMPORTANT ORGANIZATION 


At the recent annual meeting of the Grow- 
ers’ and Shippers’ League of Florida, held in 
Orlando, on June 8, President R. B. Woolfolk 
in his annual address cited many of the impor- 
tant accomplishments of the League, which he 
says have meant a saving of hundreds of thou- 
sands of dollars to the citrus and vegetable 
growers of the state. 

Figures submitted by the traffic manager, 
and quoted by Mr. Woolfolk in his annual ad- 
dress, show that for every dollar contributed 
to the support of the League, Florida growers 
and shippers have benefitted to the extent of 
$28.00 in savings in freight rates. 

Through the efforts of the League, the pro- 
posal of carriers to increase the rate on fruits 
and vegetables by 15 per cent was denied and 
an increase of 5 per cent only was allowed by 
the Interstate Commerce Commission, which 
was real achievement for the League and for 
Florida growers and shippers. 

Giving full credit to his fellow-officers, direct- 
ors, committees and employees of the Lea- 
gue, President Woolfolk made a strong plea 
for the continued support and co-operation of 
Florida growers and shippers, that the League 
may be in position to continue its good work 
on behalf of the agricultural and horticultural 
interests of the state. 


A FINE RECORD 


Few organizations during the past year of 
the “recession” have been able to liquidate 
their loans in advance of the due date, and 
when an instance of this kind occurs it is 
worthy of congratulation and commendation. 

The Tree-Gold Co-Operative Growers of Or- 
lando secured a loan of $200,000 from the fed- 


eral bank at Columbia, on a three-year pay- 
ment basis. One year after the loan was secur- 
ed, it was paid off in full — two years in ad- 
vance of the due date. 

Only efficient management and good busi- 
ness practice could have accomplished this feat 
during the past season when citrus prices were 
at low ebb. The organization is entitled to 
congratulations. 
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INDUSTRY 


Different Methods of Oil Application 


Results Obtained in Fight for Control of Scale Insects on 
Citrus as Reported in Paper Read Before Recent Meet- 


ing of Florida State Horticultural Society by Associate 
Entomologist, Lake Alfred Citrus Experiment Station... 


In the procedure of insect control 


on citrus trees, in commercial as 


well as in the research field, the re- 


lew . +7 . ren ° 7 
uits sometimes vary so much with 


the same materials that inquiries 


rise as to what factors may cause 


the 
thought 


uch variations. Some of most 


common factors which are 


to be the causes of variations are 
weather conditions, type of trees, the 
time of year, kind of water used to 
dilute the material, 


of the 


spray coverage 


tree with the insecticide and 
infestation. Only two 


listed 


the degree of 
of the 
discussed in this paper: namely, cov- 
erage of the with the 
cide and the degree of infestation. 

When the any 
is contemplated one of the first con- 
determine 


above factors will be 


tree insecti- 


control of insect 


siderations should be to 
the location on the plant where most 
of the insects feed and 
contact insecticide or a stomach poi- 
son is needed. As it happens, practi- 
cally all of the insects and mites in- 
festing citrus must be controlled 
with a contact insecticide. The loca- 
tions of the major insect pests are 
Purple scale on 
and limbs;  Flor- 
leaves and fruit; 
whiteflies on leaves; mealybugs on 
fruit and limbs; rust mites 
on leaves and fruit; purple mites on 
leaves and fruit; six-spotted mites 
on leaves only. As noted above, all 
of the major insects infest the leaves 
and, with the exception of the pur- 
ple mites, there are usualiy more of 


whether a 


as follows: 
fruit 
scale on 


leaves 
ida red 


leaves, 


any one of the above named insects 
found on the under surface of the 
leaves than on the upper surface. 
Since the control of oniy scale in- 
sects is discussed in this paper, fig- 
ures on other insects will not be pre- 
sented. 

On the average there is a much 
higher percentage of purple and 
Florida red scale found on the under 
surface of the leaves than on the 
upper surface. The exception to that 


statement may be in groves where 
the infestation is light and some re- 
has been applied that 
or on 


sidual spray 
that no insecticidal value, 
leaves that have a coating of ‘‘sooty 
mold.” Not only are the heavy 
infestations found on the un- 
surface of the leaves but the 
heavily infested leaves are 
found on the inside of the trees, 
especially in those that have 
foliage. In one ex- 
out of eight trees 
had more purple scale on the under 
surface of the leaves than on the up- 
per surface. In four different ex- 
periments, fourteen out of seventeen 
plots had more purple scale on the 
under surface of the leaves than on 
the upper surface. Those 
from three different ex- 
Lake Alfred and one 
experiment at Vero Beach. All of 
the thirty-six one experi- 
ment had more scale on the inside 
leaves than on the outside ones. A 
comparison of the degree of infesta- 
tion of inside and outside leaves of 
the same trees can be made in 
Table I. The infested leaves 
not only found in the inside 
center of the tree but they are found 
near the top of the tree as well. 
In one row of eight trees about fif- 
teen feet high, the infestation was 
as heavy near the top of the tree as 
it was in the center. 


scale 
der 


most 


trees 
dense outside 


periment, seven 


counts 
were made 


periments at 


trees in 


seale 
are 


Many growers depend on the ento- 
mogenous fungi to control the scale 
but we find a very smai! percentage 
of the scale on the under surface of 
the leaves attacked by the fungi. 
During the past year counts were 
made from over 20 plots in five dif- 
ferent groves and in no case was 
there as high a percentage of scale 
attacked by fungi on the under sur- 
face of the leaves as on the upper 
surface. Due to the fact that most 
of the scale insects are on the un- 
der surface of the leaves and the 
more heavily infested leaves are 
on the inside of the trec, it is nec- 
essary, although rather difficult, to 
obtain a thorough coverage of all the 


W. L. Thompson 


leaves with the scalecide for satis- 
factory control. 


TABLE I 
Heavy and Light Infestations of 
Purple Scale on Individual Trees 


Average number of Living Scale 
per Leaf 


Outside Leaves Inside Leaves 


| Per Cent Decrease 
After Spray 


|Per Cent Decrease 


79 

75 

74 

89 

86 

50 76 

62 93 

84 1.6 99 

‘ 90 56 .2 99 

a . 95 18 1 94 





Sovey was applied from inside and 
outside of all trees. 





The above findings of the location 
of the heavier populations of scale 
are by no means new information. 
In 1922 W. W. Yothers stressed the 
importance of thorough coverage of 
the under surface of the leaves for 
insect control in the U. S. D. A. 
Farmers’ Bulletin No. 933. In qa Flor- 
ida Agricultural Experiment Bulle- 
tin No. 288, published in 1935 by 
your speaker, it is stated that purple 
scale, whiteflies and rust mites are 
found more abundantly on the under 
surface of the leaves and that thoro- 
ugh coverage was necessary for con- 
trol. In 1935 at a meeting of the 
Florida Entomological Society, L. W. 
Zeigler presented concrete compari- 
sons of the. location of purple scale 
population on the tree, showing 
more scale on the under surface of 
the leaves than on the upper sur- 
face, as well as showing that the 
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population was more dense on the 
inside of the trees. Results obtain- 
ed by your speaker on more recent 
purple scale counts foiiuw closely 
the findings of Mr. Zeigler. Never- 
theless, with all that has been done 
and said about thoroughness of cov- 
erage, a high percentage of the in- 
secticides are still being sprayed on 
the upper surface of the leaves and 
on leaves near the outside of the 
tree, 

Last summer some preliminary ex- 
periments were conducted at the 
Citrus Experiment Station to deter- 
mine what some of the weak points 
of our spraying methods might be. 
In those experiments the three phases 
considered were methods of applica- 
tion of the types of 
trees to be sprayed and the types of 
spray guns. 


Methods of Taking Data and the 


Description of the Experiments 


sealecide, tie 


The experiment was conducted in 
a 14 year old grapefruit grove where 
the average height of the trees was 
12 feet, with a lower limb spread of 
approximately 14% feet. Some of 
the trees had a dense covering of 
foliage with and without a crop of 
fruit 


to sparse 


while other trees had medium 
foliage. The infesta- 
tation of purple scale in all plots 
ranged from light infestations to 
very heavy ones. 

Each plot of a single 
row of eight trees but in order to 
help account for variations each tree 
was considered individually, in other 
words, a scale count was made from 
leaves collected from eaci: individual 
tree. Individual scale counts were 
made from leaves collected from the 
outside of the tree and also from 
the inside. Leaves designated as out- 
side leaves were collected by the 
man picking the leaves from the out- 
side and not more than an arm’s 
length into the tree. Inside leaves 
were those collected from the cen- 
tral portion of the tree. “Low 
leaves” were those collected within 
three feet of the ground and “mid- 
dle leaves’’ were those eollected three 
to six feet from the ground. The 
leaves were picked at random as 
much as possible, but since none of 
the current year’s leaves were col- 
lected, strictly random picking was 
not practical. There were several 
reasons for collecting only the older 
leaves. The current year’s leaves had 
very few scales on them and since 
the older foliage was the source of 
infestation and more difficult to reach 
with the spray, only the older ones 
were considered. In one experiment 
fifty leaves were collected from the 
outside limbs of each tree and thirty 


consisted 
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leaves from the inside. When the 
experiment was repeated in October 
and all leaves were considered, 100 
leaves were picked from each desig- 
nated area. The leaves were collected 
in paper bags and the scale counts 
were made in the laboratory. The 
leaves in each bag were mixed and 
drawn out at random in lots of ten. 
The were counted from only 
one-half of each leaf, the upper and 
lower sides of the petiole end of the 
were examined for 
Counts were made before the appli- 
cation and again five weeks 
afterwards, 

On June 29 the trees were spray- 
ed with an oil emulsion 1% per cent 
oil concentration. The man 
sprayed all of the trees and where 


scale 


leaves seale. 


about 


same 


direct comparisons were to be made, 
all trees were sprayed from the same 
load, A power sprayer operating al 
approximately 500 pounds pressure 
was used. Some of the trees were re- 
sprayed in October for a second ex- 
periment but the 
was followed as in 
ment, 


same 
the 


procedure 


first experi- 


Methods of Spraying 


The type of trees to be sprayed 
determines to some degree the meth- 
od of application. It is difficult to 
get under or inside of a 10 to 15 
year old tree if it has rather dense 
foliage or if the lower limbs are close 
to the ground, but nevertheless, it 
may pay to take a little 
to do that than to get unsatisfactory 
results with the maximum amount of 
material. Last summer your speaker 
was in a 10 year old grapefruit grove 
where the trees had a dense cover- 
ing of foliage. Those trees were re- 
ceiving between 12 and 15 gallons of 
an oil spray, yet the coverage of in- 
side leaves was not thorough enough 
to obtain a satisfactory control of 
scale. The spraying was all from the 
outside with the idea that the force 
of the spray would turn the leaves, 
but a very small percentage of the in- 
the under 


more time 


leaves were 
surface. 


side wet on 

Some of them were damp but it was 
doubtful whether there was enough 
oil deposited to be effective. Most of 
the trees in the experiment at the 
Station were low headed and it was 
necessary for the operator of the 
spray gun to get down on one knee 
to spray the inside of the tree. 

In the first experiment two meth- 
ods of application were used, name- 
ly, the outside spraying and the out- 
side and inside spraying. The outside 
spray job was accomplished by the 
operator spraying the trees from the 
outside but attempting to reach the 
inside leaves by sticking the spray 
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gun through the openings in the 
foliage and swinging the gun around 
to hit all sides of the tree. The out- 
side and inside method was for the 
operator to spray the inside of the 
trees from the inside and then give 
the outside a fast brushing spray. 

Where the spray. was applied 
from the inside and outside compar- 
ed to the outside method, a 26 per 
cent greater reducion of living scale 
per leaf with only 10 per cent more 
material obtained. On_ indivi- 
trees there was less difference 
the foliage was sparse than 
it was dense. 


was 
dual 
where 
where 


TABLE 2. 
Method of Application 


tree 
’ 


per 
g scale 


Per cent decrease 


Gallons 
of livin 


o 
oo 


Outside spraying 
Outside and Inside 
Spraying : 84 
Check + 21 
In another experiment where the 
two methods compared on 
Pineapple orange trees which were 


were 


rather sparse of foliage, there was 
practically no difference in control 
between the outside and inside spray 
and the outside spray. 
orange compared 
larger grapefruit leaves 
have been a factor in 
more thorough 
oranges. 


The smaller 
with the 
may also 

obtaining a 

the 


leaves 


coverage on 


As stated above, some of the trees 
in the grapefruit grove were heavily 
infested and those trees re- 
sprayed in October and two 


were 
the 
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methods of application were repeat- 
ed. At that time none of the trees 
had so much foliage on them as they 
did in June and there was not so 
much difference in resu!ts. At that 
time there was a very lew percent- 
the on the upper sur- 
of the leaves so in two plots 


age of scale 
face 
the trees were sprayed from the in- 
side only. During the period be- 
tween the time the oil sprays were 
applied and the time the scale count 
was made, a heavy leaf drop occur- 
ed in the sprayed plots as well as in 
the unsprayed one which influenced 
the per cent of reduction of the 

ale population. There was a de- 
crease of 49 in the check, 
or unsprayed compared to a 
76 to &9 the 


per cent 
plot, 
per cent decrease in 
prayed ones. 

of 89 


scale on trees sprayed 


There was a reduction per 
cent of living 
from the inside and outside, 84 per 
cent reduction from inside spraying 
end 76 per cent reduction wi h ou‘- 
le spraying. The point to be il- 
that 


cent of the seal 


istrated here is where a very 


low per wns on ‘he 


there 
was almost as good control obtained 


upper surface of the leaves 
from the inside spraying as with the 


combination of inside end outside 
preying, 
June 
there were some other 
data There 
10 to 15 per cent reduction of 
‘ale on heavily infested trees than 
on lighter infested ones, but where 
n 80 per cent reduction was obtain- 
ed on leaves that had 200 scale per 
leaf there were still 40 per 
leaf which is too many unless a 
second oil is applied. Where there 
were 100 scale per leaf and an 80 
per cent reduction was obtained, or 
20 living scale’ per leaf remaining, 
the carry-over was only half as much 
but even so, 20 scale per leaf is still 
too many. Where the initial infes- 
tation was only 50 scale per leaf 
and a 95 per cent reduction was ob- 
tained only 3.5 scale per leaf re- 
mained. It can be easily understood 
why it takes two applications of an 
oil spray to reduce the scale infes- 
tation to a minimum if the scale are 
allowed to build-up heavy popula- 
tions on the leaves. See Table 1 for 
comparisons of control on heavy and 
light infestations, 


Going back to the 
ments 


experi- 
inter- 
obtained, 


esting was 


less 


scale 


Another interesting point was that 
in 9 out of 10 trees there was more 
of a reduction of scale on _ inside 
leaves than on outside ones, All of 
those trees listed in Table 1 were 
pprayed from the inside as well as 
from the outside. The inside leaves 
received a more thorough coverage 
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because of the sparse foliage com- 
pared to the denser foliage on the 
outside canopy of the trees. 

The factor of dense outside foli- 
age preventing thorough coverage 
especially when the tree had a crop 
on it, was well demonstrated from 
the results in one plot. The decrease 
of scale control varied with the 
amount of foliage and crop on the 
tree. There was a low percentage of 
kill on trees with a crop of fruit and 
medium to dense foliage. If the tree 
had rather dense foliage and no crop 
of fruit the percentage of kill was 
higher, and where the foliage was 
sparse and no fruit, a high per cent 


ve 


production cost. 
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of kill was obtained (see Table 3). 
The oil spray was applied on June 
29th and by that time the fruit was 
fairly good sized and the weight of 
it compacted the foliage to such an 
extent that a good coverage was not 
obtained on those trees. It is quite 
possible that a much more satisfac- 
tory control could have been obtain- 
ed had the spray been applied a 
month sooner or before the fruit 
had grown to the extent that the 
limbs were bending. 

Another weak spot in our applica- 
tion was the lack of coverage on low 
limbs, that is, on limbs from’ the 
ground up to three feet., In 9 


arn piers 


* 
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Above is shown a scene from a 14 year old grove, which under our 
service direction for the past six years has been made to produce 
vastly larger crops of fruit which grade much higher than previous- 
ly — and at a reduction of approximately 40 per cent of the former 
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Fourteen 


ec 


out of 12 plots, o1 75 
cent, there was a 
of kill on the mid- 
dle limbs than on the lower ones. In 


a count of 


per 
higher per 
cent leaves of 
from individual 
trees there was a higher per cent of 
kill on the middle leaves than the 
lower ones in 29 out of 40 trees or 
about 72 per 

The 


experiments 


scale 


cent, 


results obtained from those 


that 
tory control of scale might be 
tained if 


indicate satisfac- 
ob- 
control measures are taken 
before a heavy infestation has built 
up and a practice 
the 


especially 


made of more 
the 

there is 

dense foliage and a crop of fruit. 


spraying from inside of 


trees, where 


Type of Spray Guns 


The type of spray gun used was 


TABLE 3 
Purple Scale Control! on Different 
Types of Grapefruit Trees in 


the Same Row 


Dense 
Dense 


ight 

Fair 
Medium 
Fairly Dense Med. 
Med. 


Good 


Dense 
Fairly Dense 
Fairly Dense 
Sparse Light 


None 


Oil spray applied June 29, 1937. 


Sparse 


also a factor in 


ed. Some of 


the 
the may not 
have been so much the type of gun 
used, however, as the size of disc in 
the gun. In the 
four different types of 
the 


control obtain- 


results 


first experiment 


guns 
Boyce gun which 


C. D. Kime 


Consulting 
Horticulturist 


were 


used double 


Grove Advisory Service, 
Soil Investigations 
Research 


P. O. Box 222 
Phone 3489 


ORLANDO 
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had two nozzles and could be regu- 
lated to spray a wide mist or a more 
narrow stream with more force, the 
single gun which could also be 
gulated, the 


4-foot 


re- 
four-nozzle broom 


rod with 


gun 
and a two angular 


nozzles. 


results 
kinds 
highest 


are shown the 
the different 
used. The 
kill was 

where the double gun was used. The 
third, but a 
In a later experi- 
used 
little 


plots 


In ‘table 4 
obtained where 
of guns were 
percentage of obtained 


single gun rated small 


dise was used. 
larger disc was 
gun, there 


results 


ment when a 


in the single was 
between 
and the 


four-foot 


difference in 
with _ it double 


The 


two 


sprayed 
gun. 
the 
fairly satisfactory, but was too hard 
test 


made at Vero Beach a more satisfac- 


rod 
nozzles 


Boyce gun 


with angular was 


to handle. Nevertheless, in a 


was obtained on trees 


old 
rods than with either the double gun 


tory ¢ ontrol 


prayed by the type of bamboo 


broom gun. 


or the 
The lowest percentage of kill was 
obtained with the four-nozzle broom 
at Lake Alfred as 
Vero Beach. It is 


if the 


¢ 


well as at 
quite possible that 
an angle 


nozzles were set al 


nd large enough discs were used on 


the broom gun, a more thorough 
ge could be ob ained, The noz- 
ngle on 


are set at an many of 


the broom guns in use but no data 
were obtaine d for comparisons, There 
is need for improvement in our spray 
guns as well as more knowledge of 
the propel 
different 
If small discs are used in the broom 
doubtful whether 
enough spray will be deposited to be 
effective on leaves near the top of 
the 


more 


size disc to use with the 


types of guns now in use. 


type of gun it is 


trees. If large discs are used, 


material than is necessary is 
likely to be used if careful spraying 
discs can be 
the 
double type of gun without so much 
the 
cut down and they are more easily 
handled on the inside of the 
the stream or spray can aiso be regu- 
those 


If more thorough spraying is prac- 


is practiced. Larger 


used to advantage in single or 


waste as number of nozzles are 


trees, 


lated on guns. 

ticed, that is, thorough spraying from 
the insidé of the 
should be used in 
kind of 
with oil 


caution 
amount and 


tree, some 
the 
materials especially 
If a quick break- 
ing oil is used, the operator should 
not directed at any 
one part of the tree for any length 
of time since a heavy deposit of oil 
will accumulate and may injure the 
foliage and twigs. The grower 
should consult the salesman or field 


used, 
prays. 


keep the gun 
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man representing the company manu- 
facturing the oil as to the specifi- 
cations and kind of oil that is being 
purchased. 


TABLE 4 
Control of Purple Scale With Dif- 
ferent Type of Spray Guns 


| 
' 


No. 
Tree 


of Av. 
AY 


Leaf 


iving per 
Seconds to Spray 


* Cent Decrease 


Gallons per Tree 


~ 


Rod 


broom 


2 Nozzle 
1 Noz. 


3/64 
2-2/64 
2-3/64 
Double Boyce 6/64 8.8 
Single Gun 5/64 6.5 
Check +2 
Second Experiment 
Double Boyce 6/64 9.2 
Single Gun 8/6412.0 88 
Check 19 


oe 


Experiencing considerable losses 
in their groves during 


Highlands 


the recent 


drought, many county 


growers are now making plans to 
install irrigation systems so as to be 
ready for an emergency of this type 
when it occurs again, according to 


County Agent Louis Alsmeyer of 
Sebring. 

Acreage devoted to 
pastures in Hardee County this year 
will be larger than last 
cording to County Agent H, L. 


ler of Wauchula. 


permanent 


year’s ac- 


Mil- 


HOTEL 
GEORGE WASHINGTON 


WONDERHOTEL J 
ot THE SOUTH 


NO INCREASE 
IN RATES... 


o 
EVERY MODERN 
CONVENIENCE... 


GARAGE DIRECTLY CONNECTED 
WITH LOBBY... 


ROBERT KLOEPPEL HOTELS 





July, 1938 


THE CITRUS INDUSTRY 


(? Fifteen 


t 


Control Measures for Rust Mites 


Recommendations Offered by Prominent Entomologist 
For Combatting Assaults of Rust Mites, 6-Spotted Mites 
and Red Spiders, Also Discussion of Damage Caused By 
These Devastating Citrus Pests. 


The mean temperature of March, 
April and May here at Gainesville 
was more than five degrees above 


normal. These conditions, we be- 


lieve, were general over the penin- 
sular portion of the state where cit- 


rus is grown. This has resulted not 


only in a rise of rust mites in our 
groves but also in a heavy infesta- 
tion of the 6-spotted mite in many 


sections. Fortunately the control 
of the 6-spotted mite and the rust 
mites may be combined in a single 
spray. 

The 6-spotted mite attacks espec- 
ially grapefruit. It congregates in 
large colonies on the undersides of 
the leaves, from which it sucks the 
sap, causing these spots to turn light 
yellow in color, and if the infesta- 
tion is heavy, the leaves will drop. 
Needless to say, the dropping of 
these young ieaves at this time of 
the year is a serious drain on the 
vitality of the trees, and may re- 
sult in the dropping of fruit. Al- 
ready reports have come in that as 
many as half the leaves have dropped 
from some grapefruit trees. The 
situation is sufficiently serious that 
our growers must be on the lookout 
for 6-spotted mite, particulary on 
grapefruit, and if abundant the trees 
should be sprayed at once. Yel- 
low spots on the leaves, especially 
young leaves of this year’s growth 
are the most visible signs of the 
mites but one with good eyes can 
see the mites themselves on the un- 
dersides of the leaves and the use 
of a hand lens magnifying about ten 
times will make them readily visible. 
They are pale yellow in color, with 
six rather indistinct marks on the 
body. 

The purple scale mite is rather 
common at the present time. This, 
is of a reddish color and unlike the 
6-spotted mite, is more apt to at- 
tack the upper sides of the leaves, 
which instead of turning yellow in 
spots turn an ashen gray, losing the 
bright green luster of a healthy leaf. 


This mite too can be controlled with 
the same spray. 

The control of all three of these 
pests, like most members of the 
spider family, calls for the applica- 
tion of sulfur in some form:—the 
elemental sulfur itself or some of its 
compounds, usually lime-sulfur or 
wettable sulfur. It can be applied 
either as a dust or a spray. Which 
of these the grower will find the more 
economical will depend upon many 
factors, including the size of his 
grove, his equipment, the weather 
and which of these three pests he 
finds most on the trees at the time. 

Dusting will be effective for rust 
mites but for the red spiders, both 
the purple mite and the 6-spotted 
mite, spraying will be more effec- 
tive,particularly if the weather should 
turn off somewhat cooler. The big 
advantage of dusting is the rapidity 
with which it can be applied. This 
appeals particularly to owners of 
large groves. It enables them to cov- 
er their groves quickly and thus gain 
control of rust mites at the begin- 
ning of the infestation. Usually 
one with a power duster can cover 
his grove in about one-tenth of the 
time it takes to spray, although this 
will depend upon how handy water 
is. Of course, with the use of an 
airplane this time can still further 
be reduced. However, if the appli- 
cation of a dust is followed in about 
three days by a heavy rain, one does 
not ordinarily get as good control 
of rust mites as with a spray, since 
the dust is more easily washed off. 
Furthermore, one cannot satisfac- 
troily dust if much wind is blowing. 

(Continued on page 18) 


Following the advice of County 
Agent N. H. McQueen, many Char- 
lotte County growers are now seed- 
ing leguminous crops such as velvet 
beans, cowpeas, sesbania, and cro- 
talaria on lands to be used for crops 
in the future. These cover crops 
have proven very satisfactory in in- 
creasing yields on lands where they 
have been used in the past. 


J. R. Watson 


WOULD YOU BE SATIS- 
FIED TO FOLLOW THE 
SAME PROGRAM YEAR 
AFTER YEAR IF YOU 
KNEW OF A BETTER 
ONE WHICH WOULD 
MAKE YOU MORE 
MONEY? 


Grower PROFIT comes from 
the sale of No. 1 fruit, and 
clean, bright No. 1 fruit comes 
from clean, healthy trees. — 
Year after year growers use 
common spray materials which 
are incomplete, very often in- 
jurious and which do only part 
of the job of tree cleaning. 
You must rid your groves of in- 
festations and tree diseases if 
you are to produce quality 
fruits. 


CITRUS ZEE SPRAY controls 
all infestations and tree di- 
seases each time it is applied. 
It kills the live insects, 
the crawlers and the eggs, do- 
ing the job thoroughly, there- 
by preventing rapid  recur- 
rence of pests. 


CITRUS ZEE is a_ complete 
spray, and if used three times 
yearly and exclusively, it will 
prevent rather than cure, thus 
promoting healthier trees, bet- 
ter fruit, and greater profits. 


CITRUS ZEE is not new. 
Many growers and caretakers 
using this material today start- 
ed with it five years ago. It 
will not harm tender growth. 
It’s harmless to humans as it 
contains no ersenic or mercury. 


— This spray material was ori- 
ginated, developed and perfect- 
ed in Florida to meet Florida 
growing conditions. It DOES 
EVERYTHING, is cheaper and 
will solve your spraying pro- 
blems. 


Write for Pamphlet on this 
Super-Spray and for  instruc- 
tions on how to win $100. 


CITRUS ZEE SPRAYS, INC. 
LAKELAND, FLA. 
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STUDY OF GUMMOSIS 

AND PSOROSIS 

(Continued from page 9) 

block of grove which had fairly bad 
to bad cases of gummosis or psoro- 
is to start with, the success of the 
bark-scraping method of treatment 
all cases of both these bark 
where they were still in an 
lightly advanced stage when 
was very 


in nearly 
diseases, 
early to 
the treatment 
gratifying. 
Grove at Lotus on Merritt Island 
all trees in which 


was begun, 


In this grove 
diseases were apparent in a 


bark 
block of 12 rows of 17 trees each 


beginning in 192%. 
comprised 54 
3 mandar- 


the 


treated, 
treated 


were 
The trees 
grapefruit, 59 tangerines, 
ins, and 8 oranges. With 
tion of the grapefruit, most of which 


excep- 


was on grapefruit stock, all the trees 
were on sour orange stock. The soil 
and Dade 


coquina _ lime- 
chiefly in the 
been removed 


is chiefly Gainesville 


sands, underlaid by 
Several trees, 
tangerine block, 
and replanted on account of decline 


the work was be- 


stone. 
had 


from blight when 


gun. 

Of the 54 grapefruit 
ed in this block of grove in 1927, all 
the bark disease appeared to be typi- 
cal gummosis. Forty-nine of the cases 
somewhat 


trees treat- 


as slight to 

the number of le- 
from 1 to 5 on the 
The gummo- 


were classed 


advanced, with 
sions varying 
trunk and main 
sis on the remaining 15 
classed as bad on 3 and moderate on 
the others. In many gum- 


mosis had developed about the callus 


limbs. 
trees was 
instances 


formed over old, more or less com- 
pletely healed, pruning wounds. In 
these cases the wood did not appear 
to have been protected and nearly 
all wounds showed more or 
The majority of 


retreatment in 


less evi- 
dence of decay. 
these trees required 
1928. In the subsequent years, how- 
ever, only a few of these trees re- 
because of acti- 
the original 


quired retreatment 
the 


lesions, 


disease in 
although a 


vity of 
treated 
required retreatment 


number 
because of 
gummosis developing at new points. 
In 2 trees no retreatment was re- 
quired during the entire 10-year per- 
the treatment in 


and in 6 trees no retreatment 


iod after original 


1927, 
was required after the first one in 
1°28. In the other trees the disease 
showed activity, either at old or new 
places, intermittently in one or more 
years, sometimes after a few years 
of inactivity. During the 11-year 
period covered by the experiment, 10 
of the treated grapefruit trees were 
removed as follows: 1 in 1928 as a 
result of root rot and decline follow- 
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ing water injury, 4 in 1933, 3 in 
1934, and 2 in 1937 as a resuit of 
decline from blight. None of the lat- 
ter 9 exhbited 
gummosis. 


trees bad cases of 

Of the 44 grapefruit trees remain- 
ing at the conclusion of the experi- 
ment in 1937. 31 showed no. evi- 
dence of rummosis, 5 were retreated 
because of new outbreaks, and 8 
were retreated because of gummosis 
hein octive at places treated pre- 
viously. Only one of the latter group 
of trees appeared hopeless and that 
was one in which gummosis was just 
starting from a series of tiny holes 
in the main crotch when the 
initial treatment was made in 1927. 
In this case bird shot were found im- 
bedded wood and the grower 
recalled having fired his shotgun one 


limb 


in the 


night at a pestiferous cat. The gum- 
ming advanced rapidly on this tree 
despite the treatments, which 
required each year except 1931. Af- 
ter a few years the entire trunk be- 
came involved by the disease and the 


were 


bark died on one side and the wood 
became extensively discolored. The 
the for the 
block of grapefruit trees in this 
grove in Table 2. 
With the exception of the tree just 
the bark-scraping method of 
treatment quite beneficial 


results of treatments 


summarized 


are 


cited, 
appeared 
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ed activity of what appeared to be 
the original lesions. In the succeed- 
ing years the progress of the disease 
appeared to be well checked where 
first treated but frequently the di- 
sease continued to be active at some 
point or points at the margins of 
previously treated lesions or at new 
places. In the fourth. inspection and 
retreatment in 1931 it was observed 
that new bark infections frequently 
began to develop in the old healed 
bark of the first treated in 
1927. The reduction of the number 
of trees requiring retreatment each 
year was largely minimized by both 
this and the development of lesions 
at new points, chiefly on the upper 
limbs where the disease did not oc- 
cur previously. As a result of the 
frequent outbreaks of this disease at 
new points and its reoccurrence 3 to 
4 years later in the older areas pre- 
viously treated, most of the trees 
that were not removed on account 
of decline from blight continued to 
require retreatment each year, de- 
spite the progress of the disease be- 
ing nicely checked in most of the 
areas previously treated. 


lesions 


In the analysis of the results it 
was found that 8 trees required re- 
treatment each year from 1928 to 
1937 inclusive because of activity 
at one or more points that had been 


TABLE 2—Summary of 11 years’ treatment of 54 grapefruit trees for gum- 
mosis in grove at Lotus on Merritt Island, beginning in 1927. 


Year of inspection 
and retreatment 

Trees remaining at 
beginning of year 54 53 53 

Trees not requiring 14 386 32 
retreatment or or or 

(Percentage) 25.9 

Trees retreated because 

disease not checked by 

previous treatment 

Trees retreated because 

of lesions developing 

at new points 0 

Trees removed or discarded 

on account of decline 

from psorosis 0 

Trees removed or discarded 

on account of decline 

from blight, ete. 


in controlling gummosis. 

Of the 59 tangerine trees treated 
in this grove in 1927, practically all 
had extensive cases of gummosis, in- 
volving much of the lower trunks and 
the bases of the main trunk divisions, 
In many instances lesions occurred 
also at points higher up on the limbs 
and the majority of these trees re- 
quired extensive treatment. All of 
these trees likewise required retreat- 
ment at one or more points in 1928 
and many of them required exten- 
sive retreatment. Of the 57 trees re- 
maining in 1929, all but 2 required 


retreatment because of the continu- 


67.9 60.4 86.8 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 


53 53 53 49 46 46 46 
46 42 38 30 34 39 31 
or or. or or or or or 
79.2 71.7 61.2 73.9 84.8 67.4 


0 4 2 


treated previously. In fact, most of 
the trees required retreatment each 
year since the original treatment in 
1927, so far as they did not suc- 
cumb to decline from blight, either 
because of failure of the 
treatment or treatments to control 
the account of bark 
infections developing at new points 
not Only in a 
few instances did trees go for two 
consecutive years without requiring 
retreatment and only two trees 
went for more than 3 consecutive 
years without requiring retreatment. 
One of these required no retreat- 


previous 
disease or on 


previously treated. 
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ment for the last 8 years of the ex- 
periment and the other required 
none for 5 consecutive years and 
then was removed on account of de- 
cline from blight. The results of 
the treatments for the block of tan- 
gerine trees in this grove are sum- 


TABLE 3—Summary of 11 years’ treatment of 59 tangerine trees for gum- 
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ed for psorosis in this block of grove 
the bark-scraping method of treat- 
ment proved very effective. 

During the 11-year period cover- 
ed by the inspections and treatments 
a total of 13 trees, comprising 8 
grapefruit, 1 mandarin and 4 orange, 


mosis in grove at Lotus on Merritt Island, beginning in 1927. 


Year of inspection 
and retreatment 

Trees remaining at begin- 

ning of year 59 

Trees not requiring 0 
retreatment or 

(Percentage) 0 

Trees retreated because 

disease not checked by 

previous treatment 57 

Trees retreated because of 

lesions developing at 

new points 

Trees removed or discarded 

on account of decline 

from psorosis 0 

Trees removed or discarded 

yn account of decline 

from blight 2 


marized in Table 3. 

With the exception of a 
tree, whose loss possibly was attri- 
butabie to the bark disease and the 
15 that declined from blight, these 
tangerine trees continued to be very 
productive throughout tne 11-year 
period covered by the experiment. 
The treatment proved very effective 
but new 
gumming areas developed so rapidly 
that the make a 
showing when considered from the 
standpoint of the repeated retreat- 
ments required. The few mandarin 
trees in this block of grove appeared 
much more resistant to this 
bark disease than the tangerines. 

Of the 8 orange trees treated for 
psorosis in 1927, all but one exhibit- 


single 


in checking the disease 


results very poor 


to be 


ed only early stages of this trouble. 
Three of these trees required no fur- 
ther treatment during the next 10 
years they were under observation. 
Another required only a little addi- 
retreatment in 1928 to check 
the development of the disease, In 
t trees where the original 
arrested the disease, 
retreatment in 1933 
small lesion that developed at a new 
and the other required re- 
treatment in 1930 and again in 1931 
for the same reason. Still another 
tree required retreatment in 1929 
and was removed the following year 
on account of decline from blight. 
The remaining one of these 8 trees, 
in which psorosis involved the small 
trunk and extended up on the main 
limbs, exhibited no further evidence 
of the trouble after the first treat- 
ment in 1927, but was removed in 
1935 on account of deciine from 
blight. In the few orange trees treat- 


tional 


wo other 
treatment one 
required for a 


place, 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 


53 52 45 45 44 
‘ 2 4 10 7 


15.9 


1 7 1 
treated in this block 
and psorosis. The treatment of these 
began as follows: 1 in 1929, 2 in 
1930, 2 in 1931, 1 in 19382, 1 in 
1934, 3 in 1935, and 3 in 1937. The 
orange each had _ developed 
slight cases of psorosis in crotches of 
the limbs, which appeared to 
be checked readily by the treatment, 
despite the disease developing later 


trees 


main 


at new points on some of the trees. 
One tree, however, was removed in 
1933 on account of decline from 
The gummosis lesion which 
developed on the mandarin tree in 
1931 required but the initial treat- 
ment to check it. The treatment also 
appeared to be quite’ effective in 
checking all but of gum- 
mosis developing on the grapefruit 
trees, Extensive * typical 
psorosis were noted for the first time 
in 1937 on 2 grapefruit replants. 


blight. 


one case 


cases of 


Grove at Bonaventure 

In this grove of about 6 acres, 83 
trees in which bark 
apparent were treated, beginning in 
1927. The trees treated consisted of 
Florida Common grapefruit, Pineap- 
ple and Valencia oranges, and a 
single tree of each of tangerine and 
Villa Franca lemon. Several trees at 
the west end of the grove were on 
sweet orange stock while 
the remainder were on sour orange 
stock. The soil is Gainesville sand 
with some coquina limestone occur- 
ing within the root zone in places. 
The trees suffer from drought more 
or less prolonged periods each year. 
Numerous trees were removed from 
this grove on account of decline from 
blight and bark diseases over a per- 
iod of several years prior to 1927 
and several trees have died each 


diseases were 


seedling 


for gummosis 


Seventeen 


were added to the list of trees being 
year since then. As a result, by the 
end of 1937, more than half of the 
original trees of moderate age were 
removed and replanted. Many of the 
trees originally treated in 1927 had 
bark far advanced that 
they soon proved hopeless, 

Of the 83 trees originally treated 
for bark diseases, 8 were found to 
have an undescribed zonate canker 
working in the crotches of the divi- 
sions of the trunks and main limbs, 
particularly where old stubs were 
left in pruning. This was caused by 
an unidentified perennial, brown 
polypore (Poria sp.) which resulted 
in the decay of the interior wood of 
the attacked trunks and main limbs. 
The which this was the 
principal trouble eliminated 
the results were tabulated at 
the conclusion of the treatments in 
1937, thus leaving a balance of 75 
trees, of which 38 were grapefruit 
and 35 orange. 

Of the 38 grapefruit trees treat- 
ed for psorosis, 29, all of which had 
fairly bad to bad cases when first 


diseases so 


trees on 
were 
when 


treated, were either removed or dis- 
earded during the period as worth- 
fess on account of decline from this 
trouble. Within 4 years after the 
initial treatment, 20, or 69 per cent, 
of the having well advanced 
cases of psorosis to start with were 
either removed or had 
far as to be worthless. 


trees 


aeclined so 
Three addi- 
tional grapefruit trees were removed 
from blight. 
grapefruit trees psorosis con- 


on account of decline 
In 2 
tinued to show activity in 1937 and 
was not controlled. In the remaining 
4 the disease appeared to be control- 
led at the final inspection in 1937. In 
2 of these no activity of the disease 
‘was apparent for the last 8 years. 
Another showed no evidence 

(Continued on page 19) 


of ac- 


JACKSONVILLE * FLORIDA 
HOTEL 


GEORGE WASHINGTON 


WONDER HOTEL 
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NO INCREASE 
IN RATES... 


EVERY MODERN 
CONVENIENCE... 


GARAGE DIRECTLY CONNECTED 
WITH LOBBY... 
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CONTROL MEASURES 
FOR RUST MITES 


(Continued from page 15) 


It is important that the sulfur be 
finely ground—the more finely the 
better, up to the limit where its cost 
becomes excessive. To make it go 
through the duster more effective- 
ly sulfur is commonly diluted with 
about five per cent of lime, in other 
words, five pounds of lime to 95 
pounds of sulfur. 

Sprays will be more effective for 
the 6-spotted mite, and special care 
must be taken to hit the undersides 
of the leaves. They must be thor- 
oughly covered. Lime-sulfur is the 
spray which has been long used. 
Concentrations will vary from 1 to 
40 at this time of the year to 1 to 
65 or even 75. The higher con- 
centrations, of course, are more lia- 
ble to burn tender fruit and foliage, 
and the young leaves of grapefruit 
are tender at this time of the year 
so the higher concentrations should 
be avoided on grapefruit trees. Dur- 
ing the last three years the prac- 
tice has become general of putting 
into each 100 gallons of lime-sulfur 
from five to ten pounds of wettable 
sulfur. This serves two purposes. 
In the first place, the addition of 
this extra amount of sulfur enables 
the growers to cut down on the con- 
centration of lime-sulfur and there- 
fore have a safer spray. By using 
ten pounds of wettable sulfur per 
100 gallons one can reduce the lime- 
sulfur content to as low as 1 to 65 
or even 1 to 75 in hotter weather. 
This makes a much safer spray than 
the heavier concentrations of lime- 
sulfur. Wettable sulfur is also an 
excellent spreader, enabling one to 
get better coverage, which is one of 
the essentials of rust mite control, 
as well as that of red spiders. 

At this time of the year rust mites 
are apt to be on the leaves and twigs 
as well as the old fruit and will 
soon be appearing on the young 
fruit, especially grapefruit, so very 
thorough coverage of the trees is 
essential. 

The time is approaching, if not al- 
ready here, when many growers will 
be spraying their trees with bor- 
deaux as a control for melanose. 
This gives them an opportunity to 
make a combination spray for rust 
mites, as well as melanose. The 
bordeaux sticks to the trees and 
holds the sulfur so that the control 
spreads over a longer period of 
time. Wettable sulfur and _bor- 
deaux can also be added to zinc com- 
pounds if these are being sprayed on 
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the trees. 

Rust mites hit the pocketbook of 
the growers from four directions, In 
the first place, rusty fruit uniformly 
brings a lower price than _ bright 
fruit. Russet fruit is smaller than 
it would have been had rust mites 
kept off. The diminution in _ size 
may be largely in the thickness of 
the rind but it takes more rusty fruit 
to fill a box than it does bright 
fruit. Furthermore, many small 
fruits that might have been large 
enough to market had the rust mites 
been controlled, may remain so small 
as to be culls. 

Rusted fruit will not keep as well 
as bright fruit; there is more de- 
cay in transit. It is very probable, 


5 Good- 
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though we have very little data on 
the subject, that rust mites also in- 
jure the leaves and general health 
of the tree. Leastwise, one who 
wishes to get most from his crop of 
citrus must control rust mites. 

The season of the year when rust 
mites are most likely to be destruc- 
tive is from now until sometime 
after the summer rains begin in June 
or July, although there is no sea- 
son of the year when one can be per- 
fectly secure from rust mites. The 
rainy season of the summer is least 
likely to have a. heavy infestation 
of rust mites. However, the cessa- 
tion of the rains for qa week or ten 
days will often bring on an infesta- 
tion even at that time. 


TREES for SUMMER PLANTING 


Plantings postponed because of the 
spring drouth should be made at 
once. Don’t wait until next win- 
ter. Five good growing months are 


still ahead. 


We have a limited number of fine 
trees available. Advise us your re- 
quirements immediately. 


Glen Te alae 


Nurseries Co. 
WINTER HAVEN -FLORIDA 
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STUDY OF GUMMOSIS 

AND PSOROSIS 

(Continued from page 17) 

tivity for the last 8 years except for 
a new outbreak in 1936. The fourth 
showed no evidence of activity for 
the last 7 years except for a new 
outbreak in 1935. The results of the 
treatments of the grapefruit trees in 
this grove for psorosis are summar- 
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2, 1, 3, 3, 2, and 1 showed no evi- 
dence of psorosis for the last 3, 4, 
5, 6, 7, 9, and 10 years, respectively, 
following the _ initial treatment 


in 1927. The results of the treatments 
of the orange trees in this grove for 
psorosis are summarized in Table 5. 

The gummosis on the single tan- 
gerine tree treated in this grove con- 
tinued to show activity each year, 





TABLE 4—Results of 11 years’ treatment of 38 grapefruit trees for 
psorosis in grove at Bonaventure, beginning in 1927. 


Year of inspection 
and retreatment 
Trees remaining at begin- 


ning of year 38 36 28 
10 3 8 


Trees not requiring 

retreatment or or or 
(Percentage) 26.3 

Trees retreated because 

disease not checked by 

previous treatment 25 21 ii 

Trees retreated because of 

lesions developing 

at new points 1 

Trees removed or discarded 

on account of decline 

from psorosis 2 

Trees removed or discarded 

on account of decline 

from blight, etc. 


ized in Table 4. 

Of the 35 orange trees treated 
for psorosis, 9, all of which had fair- 
ly bad caves to start with, were 
either removed or discarded as 
worthless because of decline from 
this trouble. Eleven additional] trees 
were either removed or discarded on 
account of decline from biight. When 
first treated in 1927 the psorosis on 
practically all of these trees was li- 
mited to from 1 to 4 small lesions, 
all apparently being of recent ori- 
gin. It is therefore quite likely that, 
had these trees not declined from 
blight, the psorosis could have been 
cured readily by the treatment, es- 
pecially as there had been no evi- 
dence of activity of this trouble in 
some of these trees for periods rang- 
ing from 1 to 6 years prior to their 
removal or discard on account of de- 
cline from blight. 

Definite failure to control psorosis 
occurred only in a single one of the 
16 orange trees remaining in 1937, 
and on this the disease continued to 
show activity most years since the 
original treatment, including 1937. 
Only one other of these trees re- 
quired retreatment in 1937 and this 
resulted from the disease starting at 
a new point after there being no 
evidence of activity for 7 years. In 
the other 14 orange trees some re- 
quired retreatment because the di- 
sease was not checked by the first 
treatment, and several because of 
the disease breaking out subsequent- 
ly at new points after it had been 
arrested in the lesions originally 
treated. Of these 14 orange trees, 2, 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 
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either at the places originally treat- 
ed or at new ones, until 1933, when 
it was discarded on account of de- 
cline from blight. The gummosis on 
the single lemon tree in this grove 
continued to show activity, either at 
old places treated or at new ones, 
almost every year, including 1937. 


Nineteen 


1936. Of these 20 trees, 1 grapefruit 
and 1 orange were removed or dis 
carded as worthless on account of 
decline from psorosis, and 2 grape- 
fruit and 4 orange trees were remov- 
ed or discarded on account of de- 
cline from blight. Of the remaining 
12 trees, in 3 grapefruit and 1 or- 
ange the psorosis obviously was not 
controlled, while in 7 grapefruit and 
1 orange tree there was no evidence 
of activity of the disease for periods 
ranging from 1 to 8 years, On some 
of the latter grapefruit trees the 
gumming appeared to be more typi- 
cal of gummosis than psorosis. The 
results with these additional trees on 
which bark diseases developed since 
the initiation of the observations in 
1927 clearly emphasize the fact that 
cases of psorosis and gummosis fre- 
quently can break out and develop 
with great rapidity in a very short 
time. 

The bark-scraping method of treat- 
ment of the trees in this grove prov- 
ed very effective, particularly on or- 
anges, where the trees were treated 
before the disease made such head- 
way as to become systemic and the 
interior wood of the trunks and main 
limbs became invaded by various or- 
ganisms, after which the decline of 
the trees ensues rapidly. Much of 
the striking effect of the treatment 


was minimized, however, by the de- 


TABLE S—Summary of 11 years’ treatment of 35 orange trees ‘for 


psorosis in grove at Bonaventure, beginning in 1927. 


Year of inspection 
and retreatment 

Trees remaining at 

beginning of year 35 35 30 

Trees not requiring 19 12 13 
retreatment or or or 

(Percent2ge) 

Trees retreated because 

disease not checked by 

previous treatment 12 

Trees retreated because of 

lesions developing at 

new points 4 10 

Trees removed or discarded 

on account of decline 

from psorosis 0 

Trees removed or discarded 

on account of decline 

from blight 0 1 2 

While the treatment was absolutely 

ineffective in arresting the progress 

of the disease in this tree, the tree 


still continues to be productive. 
During the 11-year period cover- 
ed by the inspections and treatments 
25 additional grapefruit and orange 
trees in this grove were added to 
the list of trees being treated for 
bark diseases. On 5 orange trees the 
trouble was merely zonate canker. 
The treatment of the balance of 
these trees for psorosis began as fol- 
lows: 3 in 1928, 10 in 1929, 1 in 
1930, 1 in 1931, 3 in 1935, and 2 in 


54.3 34.3 43.3 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 


27.22 2 2 21: 2% 18 
18 19 17 17 #19 #16 14 
or or or or or or or 
48.1 86.4 77.3 77.3 90.5 76.2 77.7 


8 0 0 1 0 2 1 


cline of a large number of trees 
from blight. The work in this grove 
shows clearly the utter futility of at- 
tempting to cure trees when the bark 
diseases have advanced to such a4 
point that they are ne longer amen- 
able to treatment. 
Grove at Cocoa 

In this grove all trees in which 
gummosis and psorosis were apparent 
in a block of 28 rows of 11 trees 
each, were treated, beginning 
in 1928. This block  consist- 
ed of mixed grapefruit, or- 
ange and tangerine trees of moder- 
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ate bearing age on sour. orange 
stock. The soil is St. Lucie fine sand, 
comprising white sand with a gray- 
ish surface layer. This type of land 
is extremely droughty and the trees 
have been observed to suiTer serious- 
ly from lack of moisture during more 
or le prolonged periods almost ev 


ery year. A considerable number of 


tree had been removed from thi 
block on a int of decline from 
blight nd 1 osis when the exper! 
ment wi begun. This grove has been 


given fairly good care but the tree 
have been greatly handicapped be 
cause of the droughtine of the soll 
and lack of fertility and = organic 


matter, 


Of the 22 grapefruit trees origin- 


ally treated in this block of grove in 
1928, 4 appeared to have but slight 
to moderate cases of gummosis. In 
most of these the disease was check 
ed for a time by the treatments but 
in all cases it broke out again late 
at other point parti ularly the ecal- 
lus formed around old partially heal 
ed pruning wounds. Three of thes 
trees had been free of any gumming 
for the la 6, 2 and 4 years, re 
pectively, of the experiment, but the 
last mentioned tree developed blight 
and was removed in 1937. The othe 
one had not shown any evidence of 
gumming during the year from 
1933 to 1936 inclusive, but develop 
ed a slight gumming through two 


mall ¢racks in the ealli 


around an 
old pruning wound in 1937. 

Of the remaining grapefruit tre 
the gumming exhibite 


be typical of psorosis. One of the 


trees apparently had but a sligh 
case in 102®8 where he balance 


cases. In most instances the disease 
continued to be more or | retin 
each veat but sometimes appeare { 


inactive. Even though apparently 
checked where treated on the trunks 


and main limbs, the disea tended to 


break out above the treated areas. 
beyond where it o irred previously. 
In practically a 
to be systemic and ¢ du; 
worse eact year, ¢ r il ies 


those years in which the trees suf 


fered from drought. In some instan- 
ces trees that were declining rapidly 


later improved temporariiy, only to 


deciine again later. Only one f 


these trees remained at the te rmina- 
tion of the observations in 1937 and 
this appeared to be hopelessly i 
T 
discerded as follows: 38 in 1929, 1 
in 1930, 3 in 1931. 1 in 1932, 3 in 
In 1933, 2 in 1934, 2 in 
in 193 


in 
e others were removed or 








volved. 


1935 and 2 


Of the 20 orange trees originally 
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treated in this block of grove in 1928, 
one rather small tree which exhibit- 
ed an advanced case of psorosis, was 
discarded in 1932 on account of de- 
cline from this trouble. The remain- 
der of the orange trees all exhibited 
from 1 to 3 small psorosts lesions on 
the trunks or limb crotches when 
treated in 1928. Of these, 5 in which 
the disease obviously was controlled 
were later removed on account of de- 
cline from blight. Of the remaining 
14 orange trees, all but ene appear- 
ed free from psorosis at the end of 
the experiment in 1937. Of these 35 
had not shown any evidence of the 
disease since the first treatment in 


1928, and 2, 1, 5, 1, and 2 had not 





shown any evidence of the diseé 


for the last 8, 7, 6, 3, and @ 


years, 
re nectively, In the case of the 2 
trees that had not shown any evi- 
dence of psorosis during the last 2 
years a slight new lesion, developed 
in 1935 in both instances, was the 
only evidence of the disease which 
these trees had shown since the ori- 
ginal treatment in 1928. Thus the 
bark-scraping method of treatment 
appears to have been productive of 
excellent results on these orange 
trees which exhibited but early stage 
lesions of psorosis to begin with. 
Of the 28 tangerine trees original- 
ly treated in this block in 1928, 
many showed a reoccurrence of the 
trouble 3 years later in tne first bark 
lesions treated. When the results of 
the treatments were summarized at 
the conclusion of the experiment in 
1937 it was found that in most in- 
tances these trees required retreat- 
ment nearly every year since the 
initial treatment. This was necessary 
either as a result of bark lesions de- 
veloping at new points on the limbs 
or trunks, or small gumming spots 
developing in or adjoining previous- 
ly treated areas, or both. As a re- 
suit of the frequent exposure of these 
trees to drought, several began de- 
clining and developed abnormally 
small, hard-looking foliage exhibit- 
ing more or less frenching. By the 
final inspection in 1937, 10 of these 
trees had been removed as a result 
of this decline. These were removed 
or discarded as follows: 3 in 1930, 
1 in 1932, 1 in 1933, 1 in 1934, 1 in 
1935, and 3 in 1937. Another of these 
trees was discarded in 1931 because 
the tangerine limb being treated was 
cut off. The remaining 17 of these 
tangerine trees all required more or 
less retreatment in 1937, either as 
a result of bark lesions reoccurring 
in areas previously treated, or de- 
veloping at new points or both. One 
of these trees was also observed to 
be declining at this time, In none 
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of the 28 tangerine trees originally 
treated in this grove block, however, 
was the bark disease responsible for 
heir death, nor did it appear to 
contribute particularly to their de- 
cline in any case. 

It was of interest to note at the 
final inspection in 1937 that the bark 
disease in these tangerine trees pro- 
bably was as active as it was in any 
year since the initial treatment was 
begun in 1928, and certainly much 
more so than it was in some years. 
The severity of this trouble the final 
year of the inspection may be due in 
part to the fact that it was not made 
until August 25. Had it been made 
prior to the active growing season 
of the trees, the disease undoubtedly 
would have made less headway since 
the retreatment of the previous 
year, as its greatest period of acti- 
vity appears to be during the period 
of active growth of the trees. In any 
event, however, the results show that 
while the bark-scraping method of 
treatment readily checks the develop- 
ment of this disease in tangerine 
trees the trouble invariably develops 
anew in later years at points remote 
from the originally treated areas and 
also in the treated areas after the 
lapse of 3 or more years, when the 
lesions appear to have healed com- 
pletely. Since the diserse develeps 
so consistently at new places on the 
trunks and limbs where it was not 
apparent in previous inspections, it 
outbreaks 
which frequently develop in previous- 
ly treated areas are not a result of 


appears that the new 


the disease holding over in these par- 
ticular areas for a few years after 
they appear to be completely healed 
or of the disease being systemic. 
Like psorosis, this bark disease of 
tangerine trees frequently develops 
in crotches of the trunk or limb di- 
visions. 


During the 10-year period a total 
of 7 trees, comprising 4 grapefruit, 


2 oranges and 1 tangerine, was ad- 


ded to the list of trees being treated 
in this block of grove for bark di- 
seases. Of the grapefruit trees, 2 


PATENTS 


Send me sketch, picture, or model of 
your new invention. I will give you 
prompt report on its probable pat- 
entability based on a search of the 
patent records for a small charge. 


PLANTS, BUSHES, TREES, 
VINES, ETC. 


cam now also be protected by Patents. 
International Building 


GEORGE E. COOK 
Washington, D. C. 
Registered Patent Atterney 
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that developed typical gummosis in 
1931 were cured, while in one that 
the tree 
1935 but 
in 1937. 
which an 
was first 


developed psorosis in 1931 
appeared to be hopeless by 
was still doing fairly well 
Another grapefruit tree on 
extensive case of 
noted in 1935, improved greatly in 
036 but evidently declined later, as 
1937. In 
ange tree which developed psorosis 
n 1931 the tree had lost two of its 
and declining by 


psorosis 


removed in one or- 


was 


min 


1937, 


limbs was 


another which dev- 
1936 the 
was still quite active in 1937. In the 
ingle tangerine tree first treated in 
1929, 


while in 


eloped psorosis in 


retreatment was required each 
ucceeding year as the disease, 
though responding nicely at the 
places treated, kept breaking out at 
new points on the trunk and limbs 
each succeeding year. 
Discussion 

The bark-scaling disease which has 
been so common on tangerine trees 
for many years in, Florida is charac- 
terized by very little gum formation. 
Tangerine trees commonly have bad 
cases of this disease for several years 
without seriously affecting the life 
of the trees or curtailing crop pro- 
duction. This trouble, which was re- 
garded by the writer some years ago 
as a form of psorosis, clearly is quite 
different from that trouble and will 
have to be regarded as a form of 
Local lesions yield with 
vreat readiness to the bark-scraping 
method of treatment but, unfortu- 


gumosis. 


nately, new diseased areas keep de- 


veloping at points on the trunks 
and limbs which are often quite re- 
from the areas _ previously 


The disease also frequent- 


mote 

treated. 
y begins to develop anew in _ pre- 
viously treated areas where the bark 
appears to have become perfectly 
smooth and healthy, 3 or more years 
ifter their treatment. 


the pronounced 


In view of 
tendency for this 
bark disease to thus keep breaking 
out anew, the treatment must be re- 
peated each year in many cases in 
irder to keep the disease under con- 
trol, 

the 
years that out- 


It is clearly apparent from 
work of the past 11 
breaks of gumosis and psorosis are 
inclined to be more severe in some 
years than in others. While it was 
not possible to correlate this defini- 
tely with seasonal or other condi- 
tions, it was evident that both these 
bark diseases make greater 
way after periods of 
other conditions which weaken the 
trees. Both these bark diseases are 
most active throughout the spring 
and summer months, which comprise 


head- 
drought or 


disease . 
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the active growing period of the 
They are active and 
frequently make little or no advance 
during the brief winter period, when 
the growth of the trees is reduced 
to a Lesions of both 
gumosis and psorosis which some 
times show little or no activity for 
periods of several months 


trees. least 


minimum. 


may be- 


later period 
favorable 
for development of these diseases. 

The  bark-scraping method of 
trea‘ment has proved very effective 


active at some 


conditions are more 


come 
when 


in most cases in curing psorosis on 
and 
psorosis on grapefruit 
vided the work be carefully 
thoroughly done in the carly stages 
of their development. By the time 
these bark diseases become systemic 
and areas of bark are killed to the 
and this extensively 
invaded and discolored by 
organisms, as reported by the writ- 
er* at the meeting of this Society 2 
years ago, the treatment may possi- 
bly prolong the life of the trees 
somewhat but clearly is absolutely 
futile so far as saving tne trees or 
affecting a cure is concerned. In 
not a single case has the writer suc- 
curing either an orange 
or a grapefruit tree where gummo- 


orange trees both gumosis and 


trees, pro- 


and 


wood becomes 


variou? 


ceeded in 


sis or psorosis has advanced to this 
point. In fact, in a few 
these have progressed’ so 
rapidly that the bark-scraping me- 
thod of treatment has not controlled 
them, even when attempted in what 


instances 


diseases 


appeared to be a moderately early 
the 
from the torm desig- 
nated as foot-rot, gummosis does not 
seem to occur on 
Florida but 
rence on both grapefruit and lemon 
The latter 
tible and they appear to be univer- 
sally affected after they attain a 
The disease often 
actively on certain 
years and appears 


stage of disease. 


Aside basal 
orange trees in 
is of widesp:e2d occur- 
trees. are 


very suscep- 


few years of age. 
develops quite 
trees in some 
much less serious on the same trees 
in others. While the 
lemons is quite difficult to cure, the 
trees frequently withstand it suc- 
cessfully for a many years. 
On grapefruit trees gummosis often 
is more of less of a seasona:l 


trouble on 


good 


propo- 
sition. It frequently breaks out and 
develops with such great rapidity as 
to be quite alarming, often without 
any apparent reason, but later may 


* Rhoads, Arthur S. Some new 
aspects of gummosis and psorosis of 
citrus trees in Florida. Florida 
State Hort. Soc. Proc. 49 (1936): 
36-49, 4 pl.; also in Citrus Industry 
17 (10): 6-7, 15, 19, 23, 4 figs. Oct., 
1936. 
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cease activity and disappear without 
any special treatment, other than 
possibly some change in the fertili- 
zation or growing conditions. How- 
ever, where areas of bark are kill- 
ed down to the wood and the _ in- 
terior wood of the trunks and main 
limbs becomes invaded and discolor- 
ed by various organisms the disease 
becomes systemic and the trees de- 
cline but despite 
treatment. Some of the gummosis on 
gropefruit trees in Florida is initiat- 
ed by the common and well-known 
fungus, Diplodia Natalensis. Most of 
, start from 
purely physiological causes and con- 
ditions unfavorable to the best 
growth of the trees. Once the bark 
is ruptured by gum forming in pock- 
ets between it and the wood the 
way is paved for infection of both 
the bark and the wood by various 
n2iturally aggra- 
Even where re- 


slowly surely, 


it, however, appears to 


which 
trouble. 


organisms, 
vate the 
covery does take place, if extensive 
areas of bark are killed the wood of 
the trunks and main limbs frequen- 
tly decays rapidly, which results in 
materially shortening the iife expec- 
tancy of the trees. 

Psorosis, on the other hand, is a 
much more serious disease in Flor- 
ida and the cause of it is not yet 
clearly understood. Fawcett has 
presented considerable evidence to 
show that this is a virus disease 
which is transmitted chiefly through 
the selection of budwood from trees 
having the disease, and which fre- 
quently may not break out on the 
bark until the trees attain an age 
of as much as 8 or 10 years. De- 
spite the widespread distribution of 
our Florida 

appears to 


psorosis in many of 
however, there 
be no particular tendency for this 


groves, 


disease to spread to trees immedia- 
tely adjacent to the diseased ones, 
since new cases appear to develop 
without to. the location of 
these. quite distinctive 
on orange trees but on grapefruit 
may be confused readily with gum- 
mosis. Extensive investigations will 
be required on all these bark dis- 
eases before we can expect to have 
a definite knowledge of their re- 
spective causes and the conditions 
favoring their development. 


regard 


Psorosis is 


E. L. LORD 


CONSULTING HORTICULTURIST 


Grove Advisory Service 
Economical, Safe, Effective 
Why not give your grove a break? 


P. O. Box 757 
WINTER HAVEN, FLORIDA 
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Of more than 100 different insects 
that may be seen feeding on citrus 
trees, only 10 are considered serious 
enough warrant control 
measures, the other 90 kinds being 
effectively controlled by natural ene- 
mies. 


pests to 


Hand-picking is the most practical 
method for controlling orange dogs 
on citrus trees. 


Pear blight may enter a_ tree 
through a wound in the bark and 
thence it may spread in all directions. 
If it encircles the trunk or limb, the 
portion about and beyond that point 
will dry up and die. To prevent the 
blight from entering wounds, paint 
them with a pure white paint or fill 
them with grafting wax. Another 
very useful material for this is a 
mixture of pure asphalt and a little 
gasoline, prepared over boiling wa- 
ter until it resembles a thick paint 
in consistency. In making this last 
mixture, however, it is very import- 
ant to remove the open fire before 
bringing the gasoline near the hot 
asphalt. 








Get Your Roofing 
Direct From Factory 
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SAVE MONEY! Get 
your roofing direct from 
factory and keep in 
your own pocket the 
profits the dealer would 
get. All kinds and styles. 
Freight paid. Easy to 
nail on new roofs or 
over old, Get the roofing you want 
NOW. Pay on easy terms under Fed- 
eral Housing Act (FHA). No mort- 
gage. Don’t wait as credit offer will 
not last long. Write today for FREE 
Samples and Roofing Book. Say if 
you want credit. Write today. 


Savannah Fence & Roofing Co., 
Dept. SG-8 Savannah, Ga. 









FOR SALE 


Lists of Florida Citrus Growers 
compiled from recent survey 
of groves, arranged by counties. 
Names, address, acreage and le- 
gal description. 
Also List Wealthy Residents 
of Florida 


_ National Survey Co. | 
P. O. Box 163 | 





ATLANTA, GA. 
———————————— 
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CLASSIFIED 


“Advertisments 


The rate for advertisements of this 
nature is only five cents per word for 
each insertion. You may count the 
number of words you have, multiply 
it by five, and you will have the cost 
of the advertisement for one inser- 
tien. Multiply this by the total num- 
ber of insertions desired and you will 
have the tetal cost. This rate is so 
lew that we cannot charge classified 
accounts, and would, therefere, ap- 
preciate a remittance with order. Ne 
advertisement accepted for less than 
6@ cents. 





- 


WANTED — Two thousand sweet 
seedling root stock, iiming-out or 
better. H. M. Sherwood, Fort My- 
ers, Florida. 





FOR SALE—2000 Riverside No. 10 
Grove Orchard Oil Heaters used 
only two seasons, excellent condi- 
tion. 70c each, F.O.B. Marianna 
subject to prior sale. Marianna 
Fruit Company, Marianna, Fla. 





ALYCE CLOVER SEED. Ripe and 
cleaned, Ideal cover and hay crop, 
Write for information. P. E. Syn- 
der, Box 866, Lakeland, Fla. 


SEEDS —ROUGH LEMON, SOUR ORANGE. 
CLEOPATRA. Pure. fresh. good germi- 
nation. Also seedlings lineout size. De 
Soto Nurseries, DeSoto City, Fla. 


SCENIC HIGHWAY NURSERIES has oe 
large steck of early and late grapefruit 
and oranges. One, two and three year 
buds. This nursery has been operated 


since 1888 by G. H. Gibbons, Waverly. 
Fie 


THRIFTY TREES and budwood from record 
performance Perrine Lemon parents. Per- 
sian Lime and other citrus varieties. 
DeSoto Nurseries, DeSoto City, Fla. 





STANDARD Varieties of citrus trees 
including Persian limes and Per- 
rine lemons at reasonable prices. 
Ward’s Nursery. Avon Park, Fla. 


THOUSANDS of Rough Lemon Seed 
ings, six to twenty inches high. 
$1.50 per hundred; $12.50 per 
thousand; ten thousand or more 
at $10.00 per thousand. Strong 
field grown plants. INDIAN ROCK 
NURSERIES, Largo, Florida. 








Very desirable buds on sour orange 
root. Valencias, Hamlins and Jaffas. 
Also sour orange seedlings. Prices 
on request. Nursery at Blanten, 
Fla. Copothorn Groves, Inc., “Bob 
Thornton” and “Rox Pollard’, P. 
O. Box 310, Tampa. 


CROTALARIA SPECTABILIS, fresh ecrep. 
scarified, $15.00 per 100 Hs. F. O. B. 


Eustis. GRAND ISLAND NURSERIES, 
EUSTIS, FILA 


PERSONAL 
QUIT TOBACCO easily, inexpensively, with- 
out drugs. Send eddress. Esra Stokes, 
Mohawk, Florida. 
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HARDIN’S SPERRYOLA Lemon, 2 profitable 
adapted commercial variety fer all see- 
tions. Hardy, prolific grewer and predue- 
er. Limited number ¢ trees. 
Nurseries, Box 63, Lakeland, Fis. 

CITRUS NURSERY TREES, stanceré and 

new varieties on Cleopatra and Seur. 

Prieed from 8c up. Grand Island Nur- 

series, Kustis, Fila. 











SEED—Rough lemon, sour orange, cleopatra. 
New erop from type true parent trees. 
Also thrifty seedlings. DeSete Nurseries, 
DeSote City, Florida. 


eeniencameceieitae gee een pS 

NEW COMMERCIAL lemon for Florida, the 
Perrine; proven. All residents need yard 
trees, keeping Florida money at home. 
Booking orders for budded steck for Win- 
ter delivery. DeSoto Nurseries, DeSote 
City, Fla. 





“CITRUS SEEDLINGS, all root stock va- 


rieties. $10.00 per 1000 up. Grand Island 
Nurseries, Eustis, Fla. 





BUDDED trees new Florida ecommereial lem- 
on, proven, thin skinned, juicy, seab im- 
mune. Also rough lemon, sour erange and 
Cleopatra seed and liningout seedlings. 
DeSoto Nurseries, DeSoto City, Fla. 


AVOCADOS — All desirable varie- 
ties. Haden Mangos, Persian 
Limes, superior budded Loquats. 
Coral Reef Nurseries Co., Home- 
stead, Florida. 


FOOT-ROT REMEDY— The Nuroot 
treatment is best for foot-rot. It 
grows new roots above old scars 
and gives old orange trees the vi- 
gor of young trees. Pomona Nur- 
series, Dade City, Fla. 





ALYCE CLOVER, the best legume for hay 
or covererop. Write for information. Har- 
din Groves, Box 68, Lakeland, Fla. 


CHOICE Rough Lemon Seedlings 6 
to 20 inches high, $10.00 per thou- 
sand. Olan Altman, Sebring, Flor- 
ida, 


CROTALARIA SPECTABILIS — 
Fresh crop, $15.00 per 100 Ibs. f. 
0, b. Frostproof, Fla. Milton Wood- 

ley, Frostproof, Flo. 


FOR SALE—Practically new 25 gal. 
capacity Hardie super mogul spray- 
er equipped with 14 h. p. 4 cy. No- 
vo engine, 500 gal. tank mounted 
on Chev. chassis with dual wheels, 
ten ply tires. Sprayer used equiva- 
lent to one season. Perfect condi- 
tion. Sprayer cost new $1050 plus 
present value truck $450. Will 
sacrifice all for $750 or will trade 
for smaller sprayer and difference. 
C. O. Reiff, Marianna, Fla. 





Better Growers Use Our Plan- 
ned Production Program. Design- 
ed for your grove. Soil analysis 
and_ interpretations. Sound, 
Safe, Profitable. J. G. LAWTON, 
Research Chemist, Bartow, Fla., 
Phone 8804. 





“MAIL ORDER Operator desires con- 
tact with grower of high grade 
avocado pears. Have interesting 
proposition for grower of highest 
quality fruit.” F. R. Gardner, P. 
O. Box 528, Greenville, Pa. 





ROSE BUSHES — Guaranteed 2- 
Yr. old fieldgrown everblooming 
varieties. Fall planting best. Free 
catalog. Tytex Rose Nurseries, Ty- 
ler, Texas. 
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THE CITRUS INDUSTRY 


Control Of Melanose On Citrus 


Dependent Upon Two Important Considerations, Spray- 


ing And Pruning. 


Treatment Discussed At The Meet- 


ing Of Florida State Horticultural Society Held In Win- 
ter Haven... By... 


The control of melanose on citrus, 
under Florida conditions, has de- 
pended for a number of years’ on 
two important considerations. The 
first consideration involves the fact 
that the fungicides which are most 
effective in the control of disease 
require necessary in the 
measures for insect control. This 
first consideration, therefore, invol- 
ves joint problems of disease and in- 
sect control. The present spray pro- 
gram as published by the Florida 
Citrus Commission has taken this in 
to account, and it is presented to 
you with the primary thought that 
insect control must be fully empha- 
sized in each and all of the sche- 
dules, This phase of the problem is 
not considered in this paper, but is 
mentioned here, so that all of you 
may realize insect control is a part 
of the complete spray program for 
any disease control, and under our 
conditions it necessarily is a very 
essential part. The second considera- 
tion involves the comparative merits 
and values of spraying and pruning 
as methods of melanose control. In 
the study of the literature one is 
confronted by differences of opinion 
as to the relative values of pruning 
and spraying. These differences seem 
to be due not to the data as ex- 
pressed, but rather to differences in 
opinion as to the fundamental rea- 
sons for spraying and pruning of 
under ‘our conditions. The 
purpose of the present paper is to 
analyze these two operations and to 
endeavor to show the relative mer- 
its of spraying and pruning as 
measures for melanose control. 


increases 


citrus 


The first record of any control of 
this disease is furnished by Swingle 
and Webber (5). In 1894, at Stan- 
ton, Florida, they demonstrated that 
melanose could be controlled by two 
applications of bordeaux mixture or 
ammoniacal solution of copper car- 
bonate, They suggested that the 
first application be made about two 
weeks after the flowers had fallen, 
and the second about a month la- 
ter. In 1911 Fawcett (2) recom- 
mended pruning of citrus as _ the 


Lan. 34 


Wm. A. Kuntz and Geo. D. Ruehle 


first measure for the control of 
stem-end rot. A little later Floyd 
and Stevens (3), and still later 
Stevens (4) also emphasized prun- 
ing as a method for melanose con- 
trol, Between 1920 and 1927, Bur- 
ger, DeBusk and Briggs (1), and 
Winston and his associates (6, 7), 
emphasized the spraying of citrus 
for melanose control, almost to the 
exclusion of the pruning operations. 
The above notes are too brief to 
disclose the underlying reasons for 
these shifts in recommendations, but 
it seems logical that after the re- 
commendations of Swingle and Web- 
ber, difficulty was encountered in 
the control of insects following the 
copper sprays. Floyd, and _ also 
Stevens, probably had to take this 
into account in their recommenda- 
tions. They also made extensive stud- 
ies of the causal organism of mela- 
nose and traced and described many 
new stages of this organism on cit- 
rus. From these studies, and large- 
ly because they had observed a 
very wide variation in the number 
of stages, they knew that spraying 
must have its limitations for the 
control of melanose. Because of 
these limitations Stevens concluded 
that pruning gave better contro] of 
the sum-total diseased conditions 
than could be secured with two 
sprays. On the other hand, Winston 
and co-workers pruned some seedl- 
ing trees and found that pruning 
was expensive and unreliable for 
melanose control. In their spraying 
experiments they found that one or 
two applications of bordeaux-oil 
would produce bright fruit. 


This brief review and the person- 
al interpretation of the nature of 
the studies and the general results, 
clears up a number of points with 
regard to melanose control; it 
makes it clear that the measure 
which should be used depends upon 
the purpose. If the sole objective in 
melanose control is the production 
of bright fruit, then spraying is the 
method to be employed. If the ob- 
jectives are the health and well-be- 
ing of the tree through the elimi- 


nation of diseased wood, then prun- 
ing is the practice is to be empha- 
sized. And finally, if the objectives 
are broad enough to include both 
the health of the trees and the pro- 
duction of bright fruit, then effort 
must be made to maintain g balance 
in the spraying and pruning opera- 
tions. A program which includes 
both spraying and pruning may 
seem impractical because of expense 
but research may further clarify the 
role of the various types of dead- 
wood as producers of melanose 
spores and eventually simplify the 
problem of pruning. This dead wood 
phase of melanose development has 
considered as import- 
difficult and 


always been 
ant, but its 
complex. 


study is 


Some of the varying factors in 
the general field of citrus production 
show us why this’ problem is so com- 
plex. There are not only the ex- 
tremes in the seasonal variations 
from month to month and from year 
year which must be taken into con- 
sideration, but there is also super- 
imposed on these natural variations 
a complex of cultural practices. Thus 
over the complex of rains, tempera- 
tures, soil types, etc., on the one 
hand, there is thrown a greater com- 
plex of practices in fertilization, ir- 
rigation, cultivation and_ varieties 
of citrus so that we find it one of 
the most difficult problems in plant 
disease control. This double complex 
of variable factors must have a 
great inflyence on the growth and 
well-being of citrus trees; and the 
well-being of the tree is very close- 
ly connected with the diseased con- 
ditions. This is especially true of 
such a disease as melanose, The 
causal organism is constantly asso- 
ciated with citrus under Florida 
conditions, and it makes progressive 
inroads and becomes more active on 
the plants the moment they show 
signs of weakness. 

Cold damage is one of the most 
serious problems of citrus produc- 
tion for it not only injures the tree, 
and possibly the crop, but also leaves 

(Continued on page 6) 
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Results Of Federal Trade Commission’s T'wo- 
Year Investigation Of Agricultural Marketing 


New York, July 21 While the producers and shippers were de- loss and damage in transit. Facili- 
larger national fruit and vegetable frauded. ties in some of the principal termi- 
auction markets were given a clean Relating what it found wrong nal markeis were found to be in- 
bill of health in their business con- with agricultural marketing general- adequate to handle the volume re- 
duct by the Federal Trade Commis- ly, the commission said: ceived, improperly located and 
sion, various abuses resulting in loss , “Packing, handling and transpor- poorly regulated.” 
to growers of farm products were tation costs account for a large por- “This condition,” the report as- 
found in other phases of agricultur- tion of the consumer’s dollar and serted, “contributes to inefficient 
al marketing in the report of its these 
two-year investigation 


costs are further pyramided methods of distribution, the  exist- 
by a large retail margin, ence of ‘rackets,’ and to an increased 
The report was released through “The marketing of a large part burden on both the consumer and 
the efforts of Henry D. Greene, spec- of a crop is often controlled by those producer.” 
ial representative of the American who have financed it and, in some In his copies of the report, 
Fruit and Produce Auction Associa cases, such financing is unfair and Greene, who represents ten of the 
tion. Greene went to Washington costly to the producers. The use of country’s lergest auction compan- 
and made photostatic copies of the local production credit associations ies, found that the commission said, 
report which had been officially re- by associations of fruits, vegetables “The larger auction markets, pro- 
leased but not publicly printed. and grapes, should be encour’ged. perly. regulated and conducted, af- 
Charges made from a_ number “Uncoordnated transportation of ford a practical means by which 
of sources about two years produce by motor truck and the in- fresh fruits can be sold efficiently.” 
ago led Congress to pass_ ability to forecast supplies moving in This conclusion is based uon the fol- 
a resolution allotting money for this manner has been shown to be lowing considerations, ‘the report 
the Federal Trade Commission inves- one of the factors resulting in un- shows: 
tigation of terminal produce mar- stable markets subject to erratic “The auction method of _ selling- 
kets and auctions. These charges, price variations. permits disposal of large quantitics 
answered in the report, included ac- “The present inspection system 1 of fruits and vegetables quickly and 
cusations of alleged unfair practices unsatisfactory and contributes © with competitive forces given more 


which resulted in instances where the ee of excessive claims for (Continued on —e — 


‘nore Citrus Groves Need 


1G, JUICY FRUIT... the kind that house- 
wives pick up and “weigh” in their hands 
-result from “URAMON”-fed groves. 
*Uramon” fertilizer compound contains 42% 
urea nitrogen. It is manufactured only by DuPont 
—and gives you these outstanding advantages: 
1. “URAMON? resists the leaching action of heavy 
rains. 
2. "URAMON” is completely available. 
3. "URAMON” leaves no harmful residue in the soil. 
4. "URAMON” is only slightly acid forming. 


Ask your fertilizer dealer or manufacturer about 
“URAMON,” 


E. |. DU PONT DE NEMOURS & CO., INC., Ammonia Dept., Wilmington, Del. - Plant: Belle, West Virginia 





